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BLIND MAN’S BLUFF 
WITH CHLORINE GAS! 


Vacuum Feed = SAFETY! 


| 


See Actuc , 1 by Builders money-ba 
Gas Flow Rate! darantee Request Bulletin 
B-I-F Industries, Inc., Dept. U., 
Harris Ave., Providence 1, R. 1. 








B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS +* OMEGA 
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Treatment Process Equipment 
20 to 5,000 people odor free, nuisance free, low cost. More than 


300 installations 
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SEWAGE AND INDUSTRIAL WASTES 


tomer in Schenectady, N. Y., loads the trunk of his 
th bogs of “‘Orgro,”’ the Flash Dried digested sludge 
ed at the City's Treatment Plant. If you would like 
ow more cbout the Schenectady operation, drop a 

the Reymond Division, New York, at the address 
n below 


Can you think of a better way 
to dispose of sewage sludge? 


At first glance, the trunk of a car may seem to be a 
peculiar place to deposit sewage sludge. But when the 
sludge is dry, sterile and neatly packaged, it can be a 
marketable commodity rather than a bothersome waste. 
When uncontaminated with noxious industrial 
materials, it is an excellent soil conditioner. Its sale 
produces revenue for the treatment plant, eliminates 
the nuisances of drying beds, lagoons and 

ash disposal and, at the same time, renders a service 
to the people of the community. 


What's the best method of drying sludge? 


It's the C-E Raymond Flash Drying System, a system used by com- 
munities large and small across the nation, a system proved in service 
and one which dries more filter cake than all other systems combined. 


COMBUSTION ENGINEERING 


RAYMOND DIVISION, 1315 North Branch Street, Chicago 22, Illinois 
Eastern Office: 200 Madison Avenue, New York 16, N. Y 
Western Office: 510 West Sixth Street, Los Angeles 14, Cal 

Canoda: Combustion Engineering-Superheater Ltd 


ALSO FLASH DRYING AND INCINERATION SYSTEMS FOR INDUSTRIAL WASTE DISPOSAL 
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Phoenix, Ariz 
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North Carolina Sewage and Industrial Waste 
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How to select the 
right flow-measuring device 


rrect device is simply a matter of 
ne that best meets your require- 
ide variety of Simplex Primary 

kes this selection easy. 
10ws you which of Simplex’s stand- 
performs best under various flow 
Not shown are Simplex primary de- 
oncrete, designed to meet the 

ns on special jobs.) 


SIMPLEX VENTURI TUBES produce a minimum 
ig 85% to 90% of the differen- 
ead developed for meter operation. Since 

iifferent are measured between the 


head loss—returnir 


erentiais 


FLOW CONDITION 


main and throat sections, the tubes are smooth, 
true in shape and of accurate diameters to pro- 
duce a stable coefficient of discharge. This gives 
you accuracy over wide flow ranges. . . accuracy 
within +0.3% if required. 

Write for Technical B 
& Meter Co., Dept. S1-12 
Lancaster, Pa 


SIPAPLEX* 


VALVE AND METER COMPANY 
A subsidiary of PFAUDLER PERMUTIT INC. 


VENTUR 


illetins. Simplex Valve 
7 East Orange Street, 


TUBES « FLUMES - 
TRANSMITTERS ONTROLLERS 


SOLUTION 


METERS - GAUGES 


TABLES - a/R VALVES 





TYPE VT—STANDARD VENTURI TUBES 
Cast iron with 


eter hole 


bronze bushed main piezom- 
bronze throat liner. Flanged, 
Inspection opening at 
metals for high pressures 
rs, corrosive gases, brines, 
BULLETIN 005 


bell or 





TYPE TG—INSERT TUBES AND NOZZLES 
Withstar ressures Fit inside exist- 
ing lines tting light construction 
This, pl 8 ength, cuts costs 
BULLETIN 





TYPE TF—MINIATURE VENTURI TUBES 
Machining to .0005 
diameters as i0Vv 
jown to .1”. Wel 


for high pressures 


” assures accuracy. Main 
%”; throat diameters 

less steel models 
BROCHURE 





NORMAL 
SEWAGE, SLUDGE 
TRADE WASTES 


YPE VTJ—SINGLE TAP VENTURI TUBES 


gle taps at main and throat have bayo- 
t-type valve for fast cleaning. Absence of 
logging. Inspection 

BULLETIN 005 





ORMAL 
SEWAGE, SLUDGE 
TRADE WASTES 


y 
; Sis 
et 
pressure belts prevents ¢ 
opening at throat 
A 
te 
— 
on 
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TYPE VS—FOUR TAP VENTURI TUBES 


Four cleaning valves at main and throat 
can be oper d manually, by air, or hy 
draulically keep piezometer holes clear 
for top acc Two hand holes on each 
pressure belt ar inspection opening at 


throat BULLETIN 005 





TYPE VE—ELLIPTICAL VENTURI TUBES 


Developed specifically to accurately meas- 
ure low-velocity sewage, sludge and heavy 
trade w under low pressures. Flat top 
prevents air iding. Flat bottom is self- 
scouring. Inspection opening at throat 
BROCHURE 


act 
astes 





LOW-HEAD 
SEWAGE, SLUDGE 
TRADE WASTES 


we 


TYPE S—PARABOLIC FLUMES 


20:1 range for open flows. Accuracy 
. Flanged, bell or spigot inlet for 6 to 
lines. Integral sediment trap, piezom- 
eter reamer, gauge glass, direct-reading 
flow scale BULLETIN 801 








MEMBER ASSOCIATION MEETINGS 








THIRTY-SECOND ANNUAL MEETING 


Federation of Sewage and Industrial Wastes Associations 


Host—Sewage and Industrial Wastes Section, 
Texas Water and Sewage Works Association 
Statler Hilton Hotel, Dallas, Texas 


October 12-15, 1959 











IN THE MINIMUM SPACE 
FOR LOWER 


INSTALLED COST— 


; 


... YOU get highest 


performance and 


Greatest economy 
with INFILCO 


~ sei 


General Offices « Tucson, Arizona + P.O. Box 5033 
Field offices throughout the United States 
and in foreign countries 


AERO- ACCELATOR 

activated sludge plant. 

Compact and efficient. 

A high-rate, multi-purpose unit for rapid, 
continuous biological oxidation and 
clarification; efficient and stable operation 
at high loads BULLETIN 6510 


CYCLATOR® clarifier 


for effective treatment of inclustrial 
waste waters where the concentration and 
dewatering of voluminous sludges are 
involved. Clarification by chemical and 
mechanical methods with solids recirculation 
in a single compact unit. Three types of 
surface skimmers ovailable for different 
applications BULLETIN 850 


VORTI* Mixers 


Efficient vortex flow pattern, 

reduced power consumption. 

Provide turbulent agitation by controlled 

multi-directional circulation. For round, 

square or rectangulor equalization, 

reaction or flocculation basins. Simple, 

trouble-free design; no underwater bearings. 
BULLETIN 700 


CLARIFIER-THICKENERS 


For simple clarification or 
thickening by sedimentation. 

Type WS for small dicmeters, Types BF or 
PDR for large diameters. Three types of 
surface skimmers available for different 
applications. Special designs for sludge 
thickening BULLETIN 800/6000 


SEDIFLOTOR* 


clarifiers enable both sedimentation 
and flotation in one compact unit 


Where space is limited and clarification a 
must, this air flotation unit is ideal for 
removal of both flotable materials and 
settleable solids BULLETIN 6051 


CHEMICAL FEEDERS 


Full variety with many 

exclusive features available. 

Lime slakers, dry, solution and slurry-feed 
types, available for either constant or 
voriable-rate operation 


REQUEST INFORMATION 


INFILCO KNOWS HOW to help you control 
pollution, water reclamation and materials loss problems. 
No other line of waste treatment equipment is so 
complete as INFILCO’s—none so advanced in method 
and design. There are many other units in addition 
to typical examples illustrated above. 

INFILCO engineers know how to help solve your 
waste-water disposal problems with knowledge gained 
from many years of specialized experience in 
industrial waste treatment. Write today for bulletins of 
interest to you. Inquiries are invited on all 
waste-water treatment problems. 
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ABILITY... 





why Cast 





Pipe 






1 choice of U.S.A. 






HIGH FLOW CAPACITY 

Cement lined cast irom pipe and fit- 
tings will not tuberculate delivers 
@ full flow for the life of the pipe 


LONG LIFE 

42 North American cities ore still using 
cast iron water mains laid 100 years 
ond more ogo. Hundreds more have 
passed the 50 year mork 

BEAM STRENGTH 

Cast Iron Pipe is inherently tough 
stands up under heavy traffic load, 
soil displacement and disturbance 
EXTERNAL LOAD RESISTANCE 

6" Class 150 Pipe withstands a crush- 
ing load of 17,900 pounds per foot 
nearly 9 tons 

CORROSION RESISTANCE 

Cast Iron Pipe effectively resists cor- 

























THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW ! 






















rosion vital factor in its long life 

and dependability 

TIGHT JOINTS 7 

A full range of leak-proof, low cost, 

easy-to-assemble joints for pipe and [cass @Jrmox 
fittings are ilable for all diti 












Cost tron Pipe Research Associotion 
Thos. F. Wolfe, Monaging Director 
Suite 3440, Prudentiol Plare, Chicago 1, if 


ome CQST IFON 



































SEWAGE AND INDUSTRIAL WASTES 


ieee ES Rent 


NOT PROBABILITY! 


Cast Iron Pipe’s record of 
maintaining high flow capacity 
throughout its long life is 

FACT not FICTION! 





Carrying capacity without strength is like running a rickety car 
with a powerful engine . . . sooner or later it will shake apart 
Why choose between high flow, strength and long life when 
cast iron pipe gives you all of them? 
Specify America’s =1 pipe and your water system will serve 


long after the bond issue is retired. 


FLOW FACTORS FOR CEMENT LINED CAST IRON PIPE 


TEST SECT. VELOCITY AGE wan 
LOCATION SIZE IN FEET FPS YEARS “C” FACTOR 


Bowling Green, Ohio 20 45,592 07.24 New 142.5 
Chicago, Iilinois 36 7,200 2.63.6 147 
New Orleans, lo 2 39,650 12-29 141 
Corder, Mo 8 21,350 0.9-2.3 143 
Univ. of Iinois & 400 3.14 180 
Concord, New Homp 14 500 17-22 151 


Concord, New Hamp 12 $00 20-3.4 
West Paim Beach, Fic 12 $00 365.4 
Greenville, $. C 30 67,376 24-27 
Corpus Christi, Tex 30 65,641 11-18 
Summerville, $. C 8 500 1.98-2.43 
Chompoign, Illinois 16 3,920 31-546 


flow sest and tables on Cast Iron Pipe 


dl 
EY et 2 > FOR MODERN WATER WORKS 
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a 


miles off the 
} Miami's new 
sewage treatment plant, heart 


Key, three 





$27-million sewerage system 
this costly install against 

) orrosion, fumes, conder 

sation, s uir, heat and humidity, rugg 
Inert atings were specified (Consult 


ng Engineers: Metcalf and Eddy, Boston 


Buildings, the four 105’-diameter 
ligesters, the towering chimney structur 
and other surfaces are protected eco 
10mMica and efficiently with Ramuc 
Ma ry Paint. Thousands more squat 
feet a of this 47-MGD plant ar 
guarded with other corrosion-resistant 
ttractiy inerts coatings 

Inertol paints direct from th 


turer. Shipment within three days 
r plant, or from nearby warehous 
¢ free booklet S-754, 
al Types of Protective Coatings 





stocks. Write for 


demark. W riz r 


R “Registered Trac 


MUSTRIAL 


INERTOL PAINTS PROTECT 


MULTI-MILLION-DOLLAR MIAMI PLANT 


WASTES 


Partial view of new Sewage Treatment Plant, 
City of Miami, Florida . 


equipment protected with Inertol Paints. 


. buildings, tanks, 


SPECIFICATIONS FOR 
RAMUC MASONRY PAINT 


ry 
rubt 











ortnated » ral er-base paint 
r. Flat fini For exterior abot 


Colors: Color Chart 563 


No. of coats: Iw if semi-gloss finish 
lesired, sp S gloss type for top 
coat 

Coverage: 150-250 sq. ft. per gal. per 
Oat, depending On surface texture 


Approx. mil thickness per coat: |.5 
Drying Time: 24 hours 
Primer: Non 


[eel 


However, to minimize 

orescence, specify one coat of Pluvol* 
as primer 

Thinners: Inertol 


brushing; 2000, for spraying 
Application: Brushing: As furnished 


Thinner 2000-A_ for 








First coat must be brushed 
ng, add sufficient Thinner 
ry 
" n Plu int ole sen .aler repeiieni. 


A complete line of quality coatings for sewage, industrial wastes and water plants 


———— 


he 


INERTOL CoO., Inc. 


482 Frelinghuysen Ave., Newark 12, N. J. * 27-H South Park, San Francisco 7, Calif. 
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te pwourNDUSTRIAL PROCESS WATER 


CLARIFICATION sx sasex AT RAISER, STEEL CORP., FONTANA, CALIF 
SEAT th equipment. WANKER PROCESS 


we ms 


aayess 


Se ee 








The illustration shows one of twp 115 diameter sedimentation 
peed with Walker Process Tractor Drive Thickenera 
ee ee ee 


r rve capacity of 20,000 gpm for ge 
third Wother Process Tractor Drive Thickener handles 5500 oem 
of blast furnace five dust washer water in 2 110° diameter x 11" 
$.W.D. basin 


WALKER PROCESS EQUIPMENT INC. 


FACTORY * ENGINEERING OFFICES * LABORATORIES 
AURORA, ILLINOIS 
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No ! 'Transite Sewer 


variety 













Tronsite’s Ring-Tite” Coupling is de- 
signed for high-speed assembly ... pre 
sents no problem in joining lengths of 
varying crushing strengths or diameters 




















Transite Sewer Pipe now prapens 
| classed by Standardized Crushing Strengths 
Based on A.S.T.M. 3-edge beoring method A—~zt 
(strength in Ibs. per lineal foot) 
Size Class Class Class Class Cless 2 
Inches 1500 2400 3300 4000 5000 J 
| é 1500 240€ 3 a 
” 1500 24 3300 i CLASS 4000- 
1 50¢ 24( 33 400 
2 150 2 4000 
a 240C 33 4000 
6 2400 33 4000 
8 2400 330 4000 
2 2400 3300 4000 
24 2400 3 4000 
} 3 4000 
46 4000 CLASS 5000- 
i 
a 














SEWAGE AND INDUSTRIAL WASTES 


Pipe is available in a wide 
of new crushing strengths 


Progressive new concept permits greater efficiency 
in sewer design . . . reduces overall costs 
through closer matching of crushing strengths to needs! 


Here's the biggest sewer pipe ad- 
vance in years! In a revolutionary 
move, Johns-Manville introduces 
five new sewer pipe classifications 
to greatly simplify accurate sewer 
pipe specification permitting 
saving to a degree 
never before possible 


overall cost 


Through improved manufactur- 
ing methods, Johns- Manville brings 
you Transite Sewer Pipe in a vari- 
ety of the more widely needed 
crushing strengths: 1500, 2400, 
3300, 4000, and 5000 Ibs in 1] 
different diameters ranging from 
6” to 36 see chart 

Permits greater efficiency in sys- 
tem design. To the engineer, the 
new Transite crushing strengths 


mean new ease in achieving greater 
efficiency in sewer design. For now 
he can plan pipe layouts as he has 
always wanted—selecting pipe on 
the basis of depth of cut, width of 
trench, type of soil and manner of 
bedding. The result: far greater 
overall economy through use of 
more realistic safety factors 
reduction in the need for over- 
design with costly concrete 
encasement and cradling needed 
in fewer areas 

Let us send you TR-94A, Sewer 
Design Flow Chart and DS-366, 
Transite Specifications. Write 
Johns-Manville, SI, Box 14, New 
York 16, New York. In Canada, 
Port Credit, Ontario 


Jouns=-Manvitte 


“Disgram shows you how new Transite crushing 
Strength classifications eliminate “overbuying.” 
For exemple, note here the relationship be- 
tween depth of cut and Transite classifications. 


A 
v 


“1 ClaS$ 1500 CLASS 3300 


CLASS 2400 








SEWAGE AND INDUSTRIAL WASTES 





Thirty more miles of concrete pipe were added to Milwaukee's 
sewer system in 1957, most of it 8” I.D. 


In Milwaukee... 





the entire residential sewer 
system is concrete pipe 


Concrete pipe was chosen by 
Milwaukee in 1923 for its new resi- 
dential sewage collecting system 
All submains and mains have been 
included in this continuing program 
Performance record? Not a single 
failure attributed to the pipe where 
it has served residential use. 

That’s because concrete pipe has 
uniformly high strength right from 
the start . and because concrete, 
by its very nature, grows stronger 
year by year. 

Milwaukee chose concrete pipe 
bec a 


ise it meets the requirements 
of uniformity of strength—strength 
to carry all the loads—durability, 





availability and low initial cost. 

Add maximum hydraulic capacity 
and long life. Put all these advan- 
tages together and it’s easy to see 
why more and more municipalities 
are finding concrete is the answer to 
low-cost, trouble-free pipelines. 
Write for free literature, “‘Concrete 
Sewers,’’ distributed only in the 
United States and Canada. 





[ror ALL MODERN 
PIPELINES 


‘concrete 


\ 





PORTLAND CEMENT ASSOCIATION 


Dept. 12-76, 33 West Grand Avenue, Chicago 10, Ill. 


A national organization to improve and extend the uses of concrete 











Lower cost per year valve service is 
guaranteed by Homestead Lubricated 
Plug Valves. These are the features 
that make them leakproof and extend 
their useful life .. . reinforced Tefion* 
head seal, double ball and lubricant 
sealed check vaive, and their exclusive 
controlled pressurized lubricant seal. 
Homestead’s controlled lubricating 
system forces a chemical film over all 





LEAKPROOF 


a 
B 


. j 
P- 








sealing surfaces at more than 300 
pounds pressure. In addition, it pre- 
vents sticking, by its piston-like move- 
ment of the plug during each lubrica- 
tion. See how Homestead fills your 
valve needs. 

Write today for Reference Book 39, 
(Section 5), which gives complete 
information on Homestead Lubricated 
Plug Valves. 


*DuPont registered trademark. 


HOMESTEAD VALVE MANUFACTURING COMPANY 


P. O. Box 48 e 


Coraopolis, Pa. 
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seals right -:-- 


Lay Tyton Joint® pipe and relax 


Tyton Joint pipe is sealed tight. ..water-tight 
by a specially designed rubber gasket that is 
compressed by the entering pipe 

Tyton Joint 


pipe is easy to work with, too. So easy 
even “green” crews become experts in min 


1utes 
No bell holes, n 





pouring snake, no caulking 


equipment 


no nuts or bolts to 





FOR WATER, SEWERAGE AND 

















SEWAGE 


bottle tight 


tighten. What's more, you can lay Tyton Joint 








pipe in rain or wet trench if need be 
Res M fewer delays 
me 4 € 
Want more facts about the economical! joint 
engineers have ca at 

dvance in ca pipe 
Wri y 


U.S. PIPE AND FOUNDRY COMPANY 
Generai Office: Birmmingham 2, Alabama 





AND INDI 


= 
INDUSTRIAL SERVice GCI 





ISTRIAL WASTES 


ONLY FOUR SIMPLE ACTIONS 





tesert gasket with greeve over bead 
Easnet seat 





Wipe « file of specie letricest over 
inside of gasket 





insert plain end of pipe enti! it 
contacts gasket 


force piste end te bottom of socket 
the job's Gene 


7 Jovmt water lime for new 
ul om Alabama 





195a 
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Big screen of EVERDUR 
serves new 4,000,000-gallon 
well in Plymouth, Mich. 





urce of water to meet i 


ommunit eeds, Plymouth, Mich., 









re i loubled the <« ipacity of its water 
system with a single well capable of provid- 
WOO) ions pel lay 

| well is 110 feet eep, has an 18- 

. y ind a Johnson Everdur Well 
& S 614” in diameter by 32’, 14%” long. 
yi E. Jol Inc., St. Paul, Minn., 
\ f toug rrosion-resistant well 
fy rom specially shaped Everdur 
rod by a unique automatic weld- 
#.. rd. Johr velded Everdur screens 
I the l bility | rs of serv 

rg " ells 


® Everdur” resists corrosion. 5ewage-treat- 
ment and waterworks equipment of Everdur 
1 SETVICE vithout repla ement tor 


@ Everdur is tough. Everdur also possesses 

i har l st sth and resistance to 
brasi ) that engineers can de- 

sign | tht weight rought metal equipment. 


@ Everdur is readily fabricated. Alloys are 








e for hot or cold working, welding, 

hining rr vg ms id isting ind 
btained in plates, sheets, rods, bars, 

tubes, electrical conduit, and isting 


@ Write for Publication E-11, “Everdur 


( r-Silicon Alloys for Sewage Treatment 


erworks Equipment’ —or for techni 





select orrect material for 
Addre The American Brass 
aa, ‘ ‘ ( I inv, Waterbury 20, Conn In Canada: 
Johnson Well Screen of Everdur A: 1 American Brass Ltd., New Tor- 


being lowered to the new 4-mgd well ont Ont 
at Plymouth, Mich 


EYER DUR ee eee 


STRONG - WORKABLE - WELDABLE - CORROSION-RESISTANT 
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“Build soon enough,” “build big enough” are 

keys to the lowest, realistic water rates for the long run. 
Procrastination or lack of planning for future community 
growth leads only to much higher costs that must later be faced. 
Concrete Pressure Pipe helps keep water rates low, too. 

It is virtually free from corrosion and tuberculation. 
Carrying capacity is sustained. There is also 

the elasticity to resist bursting from surge and 

water hammer... and no other pipe is 

easier to install. 

AMERICAN CONCRETE PRESSURE PIPE ASSOCIATION 

228 N. LaSalle Street * Chicago 1, Illinois 


WATER FOR GENERATIONS TO COME 
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the right 


Combination... 


Design, rugged construction and 
operating experience are combined in 
just the right proportions to 

make Nichols Herreshoff Multiple 
Hearth Furnaces the most 

efficient and cleanest of 


all sewage sludge heat disposal methods. 


Burn sewage sludge, grit, skimmings, 
screenings, or dry sewage sludge 
in one simple, compact furnace. 


No offensive smoke, odor, fly ash. 


Nichols Herreshoff 


Multiple Hearth Dryer -Aincinerators 


Nichols Engineering &* Research Corp 
70 Pine St., New York 5, N. Y 
3513 N. Hovey St., Indianapolis 18, Ind 
405 Montgomery St., San Francisco 4, Calif 
1477 Sherbrooke St. W., Montreal 25, Canada 
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1EW Wedge-Lock*0inTs 
Greatest Contribution to Sanitary 
Engineering. stace Vitrified Clay -Pipe 


Se | 


Railroad 

Coupling ... 

Wedge-Lock Joints 

wedge in! lock tight! 

in one simple, easy operation 


Bonded-on Wedge-Lock Joints 
control infiltration to strict 
specifications . . . Insure com- 
pletion of the job exactly as 
designed . . . reduce pumping 
costs .. . save installation time 
. last as long as the world’s 
longest-lasting pipe! 
Always specify Vitrified Clay 
Pipe, with Wedge-Lock Factory- 
Made -Joints. Write to listed 
manufacturers for literature or 
an actual Wedge-Lock dem- 
onstration. 


Trademark Registered 


Wedge-Lock cLay PIPE 


THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 


Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers 


» Sewer Pipe Compony, Connelton, ind Cley City Pipe Company, Uhrichsville, Ohio 
ons Pipe Co., Uhrichsville, O Gladding, McBean & Co., Los Angeles 54, Calif. (Sold under trode nome, ‘SPEED-SEAL"’) 
Clay Products Company, Logan, Ohio Oconee Cloy Products Compony, Milledgeville, Ga 
Products, Los Angeles 54, Calif Pine Holl Brick & Pipe Company, Winston-Salem, N.C 

atta Company, Greensboro, N.C The Robinson Clay Product Company, Akron 9, Ohio 

lay Products, Worthington, Pa Superior Cley Corporation, Uhrichsville, Ohio 


The Stillwater Clay Products Company, Cleveland 16, Ohio 
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Existing plant capacity doubled 
with P.F.T. Dual Aeration System 


Can increased flow and loading be han- 
dled without additional aeration tank 
volume? Yes—with the P.F.T. Dual 
\eration System and P.F.T. Kraus Nitri- 
fication. In fact, at Kewanee, Illinois. 
existing aeration tanks were originally 
designed for 1.0 MGD flow and are now 
capable of handling flows up to 2.0 MGD. 

This P.F.T. Aeration System includes 
the P.F.T. Valved-Orifice Air Distribu- 
tors and Removable Plate Diffusers. 

If you would like full information 


about P.F.T. Dual Aeration System and 
other P.F.T. equipment, write us today 

The aeration tanks are also arranged 
to use P.F.T. Kraus nitrification for 
“Controlled Activated Sludge” opera- 


fron, 


PACIFIC FLUSH TANK CO. 


e Ave a 
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FROM DORR-OLIVER 
for tough acid and 
trade waste pump 


livites, at The Creamery Poctoge Mig 
s Arlington Heights, Illinois plant 


on scrubbing ond drying line of 


vdrofiuosilicic acid transfer service this Olivite hes given excel- 


Chicago's South District Filtratio 


hse) 


the HYPALON LINED | OLIVITE| PUMP 


The OLIVITE acid handling pump . . . a product of more than 30 years of specialized pump 
development, provides maximum protection against corrosion and leakage as well as the 
ability to withstand a considerable range of temperatures. 

Now available exclusively with casing, cover and impeller protected by a heavy covering 
of E.1. duPont de Nemours & Company's new elastomer “‘Hypalon,” the OLIVITE pump is 
virtually hand-tailored for applications involving either highly acidic or alkaiine material. 

Currently available in 144”, 2” and 4” sizes. Complete information in the new Dorr-Oliver 
Centrifugal Pump Bulletin, just off the press 

Write: Dorr-Oliver Incorporated, Stamford, Connecticut. 
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SEWAGE TREATMENT PLANT COSTS IN KANSAS 
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onstruction cost index of 700; also, Kansas plants (1950-56) generally fall 
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TABLE IV. 


Number of Plants and Population Served by Chlorination 
Arranged by Degree of Treatment 


Facilities 


ymparison of Plants Having 
yn and Population Served 


5, 1948, and 1957 


194 


increase in 
total popula 
and 1957 was 
69.5 and 109.8 


O44 


ant trends in 
ractice are ap- 
these statistics 
toward greater 


development of 


metropolitan there was a con- 
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SURVIVAL OF SALMONELLA TYPHOSA DURING 
ANAEROBIC DIGESTION * 


EXPERIMENTAL METHODS AND HIGH-RATE 
DIGESTER STUDIES 


McKinney, Harouip E. LANGLEY,{ AND Henry D. 


of Sanitary En, 


ligestion has 


used 


sewage 


been 
rs to stabilize 
ester retention times have 
to less than one month 
sludge mass to an 
ture for bacterial me- 
recirculating the digester 
using two-stage di- 

the concept of high- 

I introduced. 

eration is based on 
eontrol, thorough 
lecreased retention 

iges or the feeding 
»-thickened sludges. 

1) have shown that 

as short as six days 
ligestion of primary 

* normal concentration 
‘onditions are care- 
The economic advan- 

1 through the use of 
ligestion are obvious. 

the advent of high- 

has caused concern over 
increased 


een 


survival of 
eria during the process 
rt retention periods. 

most important functions 
treatment process is to 


he Spring Meeting of the 
and Industrial Wastes 
June 4—5, 1958. 
ition: Sanitary Engineer, 
Inc., Cambridge, Mass. 
sition: 


posi Sanitary 
State Health 


Engineer, 
Department, Louis 


[OMLINSON i 


g, and Res 
7y, Cambri 


act as a protect ‘ier against the 
Early 
various 
pathogenic organisms (2) (3) (4) (5 
have 


spread of infectious diseases. 


studies on the ‘vival of 
shown that these 
tended to collect in sewage sludge and, 
although a rapid die-off occurred, 
period of several 
was no indication in 
' quantitative data re- 
al under an- 
digesters 

purpose of this paper is to pre- 
an analy for the 
Salmo- 
bac- 


degree of 


organisms 


some survived ior a 


weeks. There 


aerobic 
The 
+ 
A 


i 
sen 


quantitative 


nella typhosa and related enteric 


teria and 


survival during high-rate anaerobic 


to show their 


sludge digestion 


Differential Media 


One of the major the 
enteric 
bacteria in sewage and sewage sludge 
was the selection of media 
that were specific for the desired or- 
ganisms. Cert: ‘commercial media 
available which had been used 
in selective culturi of enteric bac- 
teria. These media had been prepared 
in accordance with formulas published 
in the various bacteriological journals 
from extensive research data. In the 
present eight prepared 
media listed below were investigated.§ 


problems in 
quantitative enumeration of 


suitable 


were 


study, the 


§ Difeo Laboratories, Mich. 


. 
Detroit, 
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TABLE II.—Recovery of Pure Culture Enteric Bacteria 
from Sterile Sewage Sludge 
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wars — elective a r Many different 
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Daily Pure Culture Inoculums of nitial I presented in the table 
Typhosa into Six-Day and are based < nia * the di 

-Day Digesters (Bacteria Counts L ’ 

MI , gesters and 
per Mi X 10 


} 


phosa per mi ¢ 


ich 24-h ; 
S. typhosa popu- 


an aver 


tion of 
and sew- 

be a 
ration of 
en ham- 


7 . 7 
> desired 


bacterii 


a 


eon 
ic sheen of 
Production 


di 


Counts 


he spot plate 

pted for the 

quantitativ of these en- 
his study are given in teric bacteria 

‘re was a definite varia- The problem of overgrowth of the 


to day results. The desired bacteria by non-enteric bac- 


in sewage sludge. 
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enumeration of certain Institutes of Health, U.S. Department 
of Health, Education and Welfare. 
agar can 
E. coli and References 


; 
rar can be used 


[ iphosa 
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*s of Federation Member As 


shillings in 


subscriptions may be directed 
lhe Institute of Sewayve Purification, 10, C1 
eton, London, S.W.7, England 





Industrial Wastes 


SOIL ADSORPTION OF RADIOACTIVE WASTES AT 
LOS ALAMOS 
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about 4 
in length 
from un 

re drill. 7 


oprene 


> tube 


tT 


wacKket 


} 
; 

A 
} 
; 
i 


the applie 
of the re 
ared so 


obtained 


strontium 
were 
etermin 
“ase oft 


mixed 


ions were 


in ivity of the ef- 
d breakthrough of the 
re was dismantled, dried FIGURE 1.—Laboratory apparatus. 


graphs made to deter- 





lysis of Los A 


Tap Water 
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with removal of plutonium from liquid 
wastes by chemical precipitation and 
they might be expected to show a com 
parable effect in soils. Experiments 
on the effect of these agents as well as 
other ions are in progress 


( ‘ore 8 


Eight cores of varied length were 
fed water spiked with 1 x 10° cpm 
of Cs**? applied as CsNO3. In additio: 
one core received a spike of 10 x 10° 

Both distilled and tap water 
were used as diluen to bring the 


spikes to the required concentration. 


Swope (7) bas reported that cesi 
is not held tightly by the resin, Nz 
HCR Howe r ne points out 
ther that there is a difference 
the various synthetic ion exchangers in 


their ability to ret esium That 


radiograph of tuff core— 
studies. 


effort was ex- 

es or complexing 

en pointed out that 
xes quite easily and 
loved from solu- 
lifficulty (4 It 
under these 

be retained 

nium salts in basic 
lutions show a tend- 
erized, hydrated 

are extremely large 
nerized molecules are 
‘r into an ion 

1d could be ex- 

rh almost any type 

to this effect other 
indicated that com- 
h as: versene, citric 
an adverse effect 
plutonium in tuff 
complete enough to 


time. However, it iS FIGURE 3.—Autoradiograph of tuff core— 
agents do interfere Cs” studies. 








"ex 


y 
) 


reciable amount 


RADIOACTIVE 


of Cs was further 
the laboratory by pass- 
Cs through 


nuclide, 


a eol- 
in tap 
column it ac- 


n the 


‘e as was shown 
A spike applied 
} 


Soll 


} 


but 


was not moved 
remained as 
oint of application. 


l passage ol 
yroved to be 

the three nu- 
is not nearly so 
iff core as plu 
Furthermore, per- 


cores demon- 
separating stron 
Something over 90 


ty coming through 


using 
he Sr® 


ip tap 
solvent 
of a typical core 

is shown in Figure 
that the strontium 

ill depth of the 
interesting to note the 
throughout the core 
This is 


noted 


-entrated. 

menon on 
plutonium 
o be noted 
throughout 


wide variation of 


lation 


ith tap and dis- 
wn in Figure 5. 
ves 1S quite similar 
obtained in 


exchange capacities by 


irves at 


‘rysinger and Thomas 
sharp break in the 
be the break- 

these particular 

| were passed through 
of stron- 


in the effluent. In the 


es an equilibrium mixture 


+ sa" 


laughter, 
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‘ase ot the 


solvent, after 
140 | had been applied the concentra- 


tap-water 


tion of Sr*®® in the effluent was approxi- 
mately the the 
This volume inert to over 
when distilled 
solvent 

The slope of the 
than 
however, both 
the 
slopes may be expla 


1 
the 


influent. 
200 | 
was used as the 


Same as In 
ased 
water 
‘urve tor tap water 
distilled water; 
vel off at about 
difference 


ined on the basis of 


is greater 


same point in 


competitior lements in tap wa- 
ter and of Sr 
on the 


more rapid saturation of the 


r the adsorption sites 

hence a 
core when 
explanation 
continued re 
after the core has 
saturated with cal- 
cium. It is probable that some small 
amount of calcium is 


adsorbing surfaces, 


tap water is applied. An 
might be sought for the 
moval of strontiun 


apparently been 


eing replaced 
ol 
so small as 
to be undetected by the analytical pro- 


by strontium; however, the amount 
} 


. . 
would be 


calcium replaced 


FIGURE 4.—Autoradiograph of tuff core— 
Sr” studies. 
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sr a - Ps ie 
TAP WATER—-/ it 
> DISTILLED 
/ WATER 


SR-90 C/M/ML 
° 
Oo 


160 240 


THROUGHPUT-LITERS 
FIGURE 5.—Breakthrough curves for Sr 


oT 
—T ee ir ae ’ m veral uclide -refore, the trans- 
exhibited for al ’ ’ 
ence strontium is remover por nixe uciag through tuff 


res was investigate Spikes of both 


' ae r*° nine Cs? and Sr vl \g13 
tes have been satisfied : pi and Sr’ plus Cs 


time after the calcium 


enomenon is not unknown P?!¥ 1° were used as influent at a 
e basis of differential removal slide f ; pm/ml each 
components from biological reactio1 ne core received a total of 190 | of 
mixtures by successive treatment witl r : ! é sr broke through 
adsorbing resins. The t about 80 1. No Cs’* appeared 
etic resins show a wid he effluent after 190 1 had passed 
ee for different ca Autoradiographs of the core, Figure 
eems reasonable to assum: , i ate the of the nuclides 
nts of tuff could [he picture on the left, made with no 
e a similar phenon hielding, reflect e concentration of 
rtunatelv. there is little. if both Sr®® and Cs***. The picture on 
in 


tion on ion exchange the right was exposed through ez 
tions in extremely low concentra f lead and reflects only the location 
tions and much work must yet be done r C t will be noted that the 
to understand these phenomena. = on concentrated in the 
above, over 90 per cent of top 2 in. of the core while the Sr®° was 

y in the effluent of the col pread throughout 
umn was due to Sr®’. Apparently th: The core treated with Sr*°-Cs* 


relatively high concentration of th : ' mixe ke was 18 in. long. A 


divalent ions, calcium and magnesium otal of 82 f spiked solution was 


vent the adsorption of the passed through. The volume of spiked 
yttrium. The effect of solution was held low to avoid break- 
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to obtain a distribu- 
the adsorbed nuclides 
ws the comparison of 
Che picture on the 

ith aluminum foil 
the strontium 

on. The center 
through lead and 
distribution. The 
series of 
nuclear track 
top 3 in. of the 
plate is made by 


is a 


slides coated with 
The 


ts relatively large 


STO! 


alpha 


the emulsion 
X-rays, gamma rays 
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and beta particles but instead travels 
along the emulsion leaving a track. A 
photomicrograph is then taken of the 
exposure to alpha particle. 
The magnification a typical 
burst’”’ Figure 7 is 
From Figure 7 it will be 


locate the 
**sun- 
400 x. 
noted again 
the top, plu- 
tonium travels som further, and 
the strontium penetrated to a depth 
of nearly 10 in 


shown in 


that cesium is locate 


Leaching Studies 

Early in this investigation it 
observed that 
a different 
core from 


nuclide il 


was 
in tap water showed 
the 
radio- 


movement in 
that observed for the 
distilled 


water In some 


FIGURE 6.—Autoradiographs of tuff core which received a mixed solution of Cs’ and 


Sr”. 


Picture on left unshielded; picture on right lead shielded. 
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FIGURE 7.—Autoradiographs of tuff core which has received a mixed solution of Pu 
Cs“, and Sr®. Picture on left aluminum shielded; center picture lead shielded. Picture 
on right is alpha track. 


were marked diffe f Sr®*° released by a solution of HoCO 

of movement. It wz prepared by saturation of distilled wa 

theorized that certain elements in th ter with COs. It was noted that th 
tap water might be competing with th released radioactivity was about 95 
Sr*° molecules for position at the sit ‘r cent Sr®*° as was the case with the 
of adsorption. The theory was further adsorption studies. Although HCO 
investigated by leaching cores whicl was applied at a continuous rate to a 
had previously received Sr®° up to th total of 72 1, a sharp decline occurred 
point of breakthrough. Referring t in released counts after a small incre 
8, it will be noted that the ment of leach 


solution had passed 


‘tion of the curve represent through the core. A similar pattern 
lication of the radionuclide i has been noted with all leach solutions 

er to the core. This portion i employed It is possible that the 
typical of other curves obtained in th radionuclide is bound to different tuff 


study except that it is foreshortened ‘components with different binding 


The maximum level (flat portion) of energies and after the weakly bound 


the curve is followed by a rapid d r°° has been released, no further 
‘rease in the release of nuclide as di leaching occurs until a more rigorous 
tilled water is applied to the cor ‘eatment is employed. Concurrently 
This decrease has been observed when ere is a release of calcium from the 
other similarly treated cores have been core and its concentration peaks at 
leached with distilled water about the same point as the peak con 

Of interest is the increased amount ‘entration of strontium. After peak 
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mcentration curves of cal- 
adionuclides are parallel. 
al. (9) have shown the 
on the adsorption of Sr®° 
» the pH of the carbonic 
as about 4.4, it is possible 
hing or tufi 


+ 


core is, in 
i.e., a hydrogen re- 
‘ertain ion exchange 
chloride re 
of calcium 
the effluent. It is to 
the lyotropie series 
have little effect on 
higher in the series. 
magnesium chlo 
ilted in a rapid rise 
fall in the concen- 
to the effluent. 

ear to be about 


sodium 


dex rease 


acid in releas 


more effective 


- 
z 
uw 
= 
WwW 
— 
uJ 
Oo 
Ww 
x 
oO 
< 
uw 
a 
= 
a 
Lo 





DIST. H,0 | 
RINSE, | | 


y 
| 


SR-90 C/M/ML 


Mg LEACH 
No LEACH 


| 
\; CO, LEACH’ 
160 200 240 


1487 


in that it releases bound radionuclides 
that the latter does not release. 

Magnesium also releases calcium 
from the core in comparatively high 
concentrations. After the peak has 
been reached the Ca and Sr*® eoncen- 
trations show a parallel decrease. 

The application of calcium resulted 
in little release radionuclides; in 
fact the Sr®® concentration in the efflu- 
nt from the core gradually dropped. 
‘oncentration likewise 
zero and remained at that 


The magnesium 
dropped to 
level. 

A mixed leach of calcium, sodium, 
and magnesium had no appreciable ef- 
from the 
of magnesium 
pidly to 100 ppm, 
the applied concentration, and re- 
that level. The increased 
‘oncentration 150 ppm in the effin- 
ent is real but difficult to explain. 


fect on the release of Sr 


The concentratior 
+3 


the effinent r > Par 
1 the eluent rose rap 


mained at 


16000 





SR-90 C/M/ML (Ba LEACH) 
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MIX LEACH 
(Fe LEACH 


ES 


320 
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FIGURE 8.—Effects of leach solutions on tuff core—Sr™ studies. 
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Due 
series, 
ient in the replacement of Sr®° ad 
exchange medium 
barium chloride to : 


bed on an 


ication of 


previously receiving Sr®° resulted 


‘adionuclide a 


> 


the 
ve 12,000 ecpm/ml 
ent scale for barium leach in Figur 
This re 


Ion 


, . : 
the release oi 


4 


of radionuclide li 


Barium also released in 
-entrations of magnesiu 
as would be predicted 

added to 
This wa 
a leach solution of 
ride resulting in an exte1 


water was 
from the core. 


mag 


of radionuclide. was 


to its position in the lyotropi 
barium should be extremely ef 


Th 


rinst 


INDUSTRIAL 


note the differ- 


‘lease is about 12 times the 
applied 


1d the release would occur but 


‘ The result is no 
lata obtained to date 
to date 
effect of 


soil on the n 


a lower value. 
aching studies 
important 
through 
It is recognized that tl 
of leaching ions 
investigation are ab 
normally 
however, it is 
possibility 


ionuclid 
concentrations of Sr 


tapped for domest 


Discussion 


comple 
l of Swope 
both 


rer 


cesium and hard 

esin columns at al 
point. McHenry et a 

marked effect of the } 

ium on the breakthrougl 

These studies did not sl 

} {¥ 4 


a simular 


i 


It is possible that th 
diserepa 
exchange properties of 
ler study 

(10 


have 


n ire related to the differ 
the basi 


developed 
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excellent expressions for dispersion 
and exchange phenomena applicable to 
radionuclides as they move through 
soils. Whether nuclides in low con- 
centrations that amenable to soil 
disposal will follow accepted physical 
Thomas (11) has 
remains to be proved 
of 10° 
the a 


are 


l 
laws is not known. 


stated that it 
] concentrations 


‘al chemistry or 


that elements at 
M follow classi 
epted physical exchange 
a demonstration of 
4 mathematical 

al 10 to 


laws of ion 


entrations or 


will indicate 
eir chemistry 

n ; that 

Los Alamos has a rather 

r the rete 


lemonstrated 


ntion of vari- 
This is especially 
lar material 
‘ity which is 
found 


appear to 
discharge 
about 


it is e! 


own 


the tuff 
and plutonium 

ly released 

apparent 

mn poses st impor- 
and it remains the 
» in the disposal of radio 


Disposal o 


con 


this is¢ 
is to be undertaken with 
vith 
the 
known 


caution tore- 


and only 
the 


‘xtreme 


soil 


re of 


nati 


snowledge of 1 
i for the 


ions 
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in the waste. Because 4. Christenson, C. W al., ‘‘Removal of 
° ee : » Sean als ory 7 am 99 
eached by other ions. a Plutonium mm Laborat ry Wastes. 
7 ‘ ° Ind. and Eng. Chem., 43, 7, 1509 (July 
receiving this isotop: 1951 
ruarde ‘ n a | at te : ac 
guard d so that no ‘*Standard Methods for the Examination 
be discharged which of Water, Sewage, and Industrial 
‘oncentrations of ions Wastes.’’ 10th Ed., Amer. Pub. 
7 ealt A ssI lew "ork ‘ P 
lodge the already ad- ne alth <Assn., 1 York, N. ¥. 
955 
Seaborg and Katz, National Nuclear 
Energy Series, IV-14A, ‘‘The Actinide 
nowledgment Elements. ’’ P 18, MeGraw-Hill 
, : . Book Co., Ine., ew York, N. Y 
rs wish to express apprecl- 1954 
a Marie W ‘Mini z for the . Swope, G. H., Exchange Tech 
pl y entailed in this nology.’’ Pp. 458-520, Nachod and 
Schubert, Academic Press Ine., New 
References York, N. Y. (1956). 
tD ws it Frysinger, G., ar Thomas, H. C., ‘* Clays 
cians ieee and Clay Minerals.’? 395, NAS-NRC, 
f Atomic astes. Washingto1 D . pp. 239-2945 
1955 
McHenry, J. R., Rhode, D. W., and Rowe, 
P. . ‘‘Sanitary Enginecring As 
per f the Atomic Energy Industry.’’ 
4 Seminar Report, TID-7517 (Part 
IA), pp. 170-190 Dee. 1955 
A., ‘«Sanitary 10. Oreutt, R. G., Rifai : E., Klein, G.., 
the Atomic and Kaufman, W. J., ‘‘ Underground 


Div., Amer. Soc. Civi 
1275 (1957 
Sth Atomic Energy 
Chemical Proces 
Study, Round 


1a 


udelphia, Pa. 


Seminar Re Movement of Radioactive Wastes.’’ 
THis JouRNAL, 29, 7, 791 (July 1957). 
Thomas, H. C., ivate communication. 


AMERICAN ACADEMY OF SANITARY ENGINEERS 


addition of 100 engineers raised the total number of 


in the American Academy of Sanitary Engineers to 979 
eviously certified, 555 were qualified through specialization 


upply and wastewater disposal, 198 in public health, 31 in 

| hygiene, 10 in air pollution control, and 5 in radiation hygiene 

control. An additional 80 had qualified in the general 
sanitary engineering. 


issuance of certificates bearing the specialty designation, ‘‘Sani- 
Engineer,’’ has been authorized. Anyone previously issued a 
ate showing a specialty will be allowed to exchange it, free of 
‘or one inscribed, ‘‘Sanitary Engineer.”’ 
ficers for the coming year are: Thomas R. Camp, Camp, Dresser 
ind McKee, Boston, Mass., reelected Chairman; R. E. Lawrence, Black 
and Veatch, Kansas City, Mo., reelected Vice-Chairman; R. S. Rankin, 
Stamford, Conn., reelected Treasurer and elected Secretary to replace 
Francis B 
teelected members of the Board of Trustees, with terms expiring 
were: W. L. Faith, Raymond J. Faust, J. E. Kiker, Jr., R. S. 
and Clarence I. Sterling, Jr. B. A. Poole replaced Wm. A. 
Hardenbergh. 
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SLUDGE SYSTEMS 
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visible white 


streamers, the fungus 
forming this floc was found throughout 


**sick’’ ae- 
udge was a predatory fungus, 
Zoophagus insidians, whose diet con- 
rotifers, in this case of the 
genus Monostyla. In the seven ac- 

i jars under considera- 
tion, the principal predator of the bac- 


The fungus found in the 
] 


tivated s 


SISTS OI 





terial population was Monostyla. In 
other activated sludge experiments in 
which sewage from the same source 


principal organisms included 
ciliates such as 
other organisms, while 
Monostyla was rare or absent. Zoo- 
gus was not evident in these tanks. 


stalked 


The Predacious Fungi 


Fungi which 


possess the predacious 
tabi known as early as 1852 al- 
though it was not realized that they 


~ ‘ 
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were not ordinary molds until their 


predacious habit was discovered 75 
years ago (1 Dreschler, in the 


United States, has been interested in 
this type of fungus since 1934 and 
Duddington, in England, since 1940. 
More than a hundred species of pre- 
datory fungi I reported, 


have peen 
mainly since 1934 


These fungi are of 
interest, from an economic point of 
view, principally because of their po- 
tential ability to aid in the control of 
the root beet and cereal 
crops which are caused by excessive 
numbers of parasitic nematodes in the 
soil. 


diseases of 


Zoopha Us 


The predatory fungus which was de- 
vouring Monostyla in the activated 
sludge units being studied is a com- 
mon species, Zi iphagus insidians Som- 
merstorff. It first 


was observed in 





FIGURE 1.—Several hyphae of Zoophagus insidians with free and captured individuals 


of Monostyla. 


tured and are in various stages of digestion. 


in center. 


A normal individual Monostyla appears in upper left; others have been cap- 


Note cluster of conidia and a conidiospore 
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Austria in 1911 (1). The original col- 
lection was made in relatively clean wa- 
ter in which the alga Cladophora was 
growing. A species of Monostyla was 
the rotifier upon which it was feeding 
in the original collection. Since that 
time it has been reported from Bul- 


garia, Jugoslavia, France, England, 
New York, and Maine. Fast-moving 


species of microscopic animals are too 
powerful to be held by it. In culture 
dishes it captures various types of 
browsing rotifers and, in a short time, 
can eliminate whole populations. 


Action of Predatory Mechanism 


The action of the predatory mecha 
nism is interesting. From the time of 
germination of the gemmae or conidia 
(Figure 1] spine-like or peg-like cap- 
turing organs (Figure 2) are produced 
along the mycelium. At the tips of 
organs a mucilaginous material 
When the browsing rotifer 


these 


is secreted. 


reaches the tip of the capturing organ 


FIGURE 2.—Hyphae Zoophagus insidians showing capturing organs. 
Monostyla and the exhausted shell of a second one 
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(possibly stimulated by the discharge 
from the capturing organ of some as 
yet unidentified substance or by the 
presence of bacteria which form the 
food of the rotifer) the mucilaginous 
material, which is secreted in sufficient 
abundance, causes the rotifer to adhere 
to the capturing organ. From this 
organ a poorly developed appressorium 
or haustorium is then formed and from 
this a mycelial thread grows into the 
‘‘mouth’’ of the rotifer and through- 
out its body (Figure 3). When the 
protoplasm in the body of the rotifer 
has been consumed, the cytoplasm in 
the haustorium appears to be returned 
to the mycelium. The shell of the 
rotifer, with whatever fungal tissue is 
left, is discarded. The capturing or- 
gan then is apparently ready to trap 
another rotifer. Under certain condi- 
tions, not observed in this study, 
zoosporangia formed within the 
shell of the rotifer and the resulting 
zoospores are released through its wall 


are 





Note captured 





FIGURE 3.—Two filaments of Zoophagus insidians. 
a Monostyla on each of two capturing organs. 


and has reached its maximum development. 


Terminology 


In previously published reports of 
this fungus, the terms ‘‘conidia’’ and 
‘gemmae’”’ used as relating to 
rarely.produced structures. Since the 
fungus has been classified by many 
workers in the Pythiaceae family (and 
more recently in its own family, the 
Zoopagaceae) it is traditional to refer 
non-motile hyphal segments 
which act as reproductive organs as 
gemmae. However, in the material 
under consideration, some of the cap- 
turing organs develop a cap at their 
tips on which are produced two to 
eight elongate conidiospores (Figure 
1). These may technically be consid- 
ered as gemmae since they are non- 
motile hyphal branches but, because of 
their abundance in our material and 
because of the?r method of production 
and liberation, they are better consid- 
ered as conidiospores. From the out- 


are 


to such 


set these conidiospores are filled with 
dense cytoplasm which may be highly 
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The one on the left has trapped 
Mycelium has entered the upper Monostyla 
Digestion of the lower one is about completed. 


granular. They are produced in a 
crown on the tip of the modified cap- 
turing organ and are cylindrical in 
shape. Apparently their method of 
discharge, following abstriction, is a 
mechanical breaking off as a result of 
maturity and the continuous activity 
forced upon them in the aeration proc- 
At maturity these spores may 
reach 100 to 120 ,» in lereth and have 
a width of 5.5 to 10 ». Following dis- 
charge they may elongate to as much 
as 170 to 200 » and become septate 
before the production of germ tubes on 
the terminal cells and capturing or- 
gans on the other cells. Germination 
may occur at both ends and at each cell 
and, as soon the germ tubes are 
produced, the capturing organs are 
formed on the hyphae as well as on 
the cells of the spore. 


ess. 


as 


Observations 


Techniques used in the laboratory, 
which included both direct observation 
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prepared temporary or ’s or three’s instead of in 
mounts, permitted ob lusters numbering up to eight. 
all the pertinent struc- 


effort and small loss Chlorination of Cultures 
detail. In direct b- The long period of sludge acclimi- 
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nation, one unit showed an stroyed by the upset or by subsequent 
effluent oxidized nitrogen. chlorination. Although up to 11 weeks 
ing four showed a similar were required to acclimate a new 
uur days later. Apparently, sludge to nitrile oxidation, all four 
resulted in a major de test units were effectively metabolizing 
population of nitrifying nitriles within three weeks after chlo 


Their slower regeneration rination 


in a much longer re- Conclusions 
in for other active or- 
Chlorine dosage used to correct the 


wild growth apparently was greater 
than necessary to accomplish the de- 
sired effect Fewer appli ‘ations at a 
lower concentration probably would 
have destroyed the fungus without 
seriously affecting nitrifying organ- 


effluents remained 
uring the chlorina- 
ed solids ranged 
Mixed liquor 


decrease slowly. isms 


In Units 6 and 7, which were not 
chlorinated, Zoophagus was still evi- 
dent at a time when the chlorinated 
units were producing good effluents. 
The mold was disappearing slowly as 

f 


Food or because of 


days were required 
-e of chlorination to 
kent. Mixed liquor 
‘apid rise about two 


"ination , 2 
running out of i 


f 
the large increase in copepods. It is 
likely that ie population balance 
would have been restored eventually in 
the test units without treatment but 
vood effluents were obtained two to 


} 
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lation was undeter- 
eriod of upset and 
the nitrogen i1m- ; 
om sludge destruc- four weeks earlier in the chlorinated 
oxidized nitrogen in 
d nitrogen entering Acknowledgment 


nitrogen oxidation Photomicrographs, at X 450, were 
ing in one test taken by R. N. Bloon 
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the three remain 
third week after 
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CORRECTION 


1e paper, ‘‘Interior Photography of Sewers’’ (THis JOURNAL, 
398: Dec. 1957), the text description on page 1403 referring 
6 is in error in identifying the pipe in the photograph as 
ie of vitrified clay. This is an interior photograph of a 36-yr 


diameter, conerete pipe. 
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and publications from 
in Germany. Wagner’s 


work covers virtually all 
‘or reaeration of 
in suc mpounded waters and also contains 
joint ‘concerning advantages to be 

imitting air to power tur 
the ca data encouraged the de- 
a joint project to investi- 


str 


eam improvement 


Wagner's 


examination of the 


investigation: aer: 


of the 

there was 
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irbine-vent 

in connection with the 


: Pte yperation of hydroelectric plants in 
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W isconsi! Such 
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Ox ve in 


tream flow by turbir ntended to reduce cavitation and vi 
stream Tiov Vv Uin¢ 


stimulated by com 


Lo 
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th Purdu 
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niversity ; 


inder the 
Stream 


of Stream Flow 


bration in the turbine. The two ap- 
vi proaches, which were different in in 
are tent, none-the-less had a somewhat 
title «*C similar basic application in the sense 


Stood 


idies 


that turbine-venting procedure was an 


fernhard Lueders, Baraboo, Wis. 
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stablished practice in Wisconsin and 


in 


Germany indicated certain 
enefits which could be derived 


ne aeration 


factor which contributed 


est in this study was the desire 


aper manufacturing plant * to 


improved stream  reaeration 


ver that furnished by compressed ait 


‘borundum diffusers (4). Dif- 
facilities had been installed at 


lam on the Flambeau River 
ark Falls in 1943 to increase 


the dissolved xygen of the stream. 
1 er company became interested 


in the possibility of turbine aeration 


nm the 
r 
, 
mt 
rivé ~ 
+} £. 
I a 
} 
nenlt 
ll 
tna, 
stu 


pe of improving the oxygen 
1 also simplifying the rather 
ind cumbersome installation 
i for air diffusion. Thus, four 
parties united in the same 


ver company furnished 


ilities for the test; the industry 


ished the engineering 
the power-plant stand 


and the Wisconsin Committee 


Pollution and the Sulphite 
turers’ Research League 
the testing procedures in- 


} 


vsical and chemical field 


r ssary for evaluation of the 
ntages which such an aeration 
lure might present 
River Conditions 
\ 1 lescription of the flow pat 
rl the river and the air vent in 
stallation may be helpful in gaining 
! nderstanding of the conditions 
hich had 1 e met to obtain any 
reasonable advantage from this method 
f stream aeration 
The Flambeau River receives no 
<nown man-made wastes above Park 
Falls [he river flow is controlled 
ri by release from the Flam 


servoir. The drainage basin at 
rvoir outlet is 666 sq miles, 


Flambeau Paper Division of the 
Star Company, Park Falls, Wis 








while at Park Falls the basin measures 
720 sq miles. The reservoir outlet pro- 
duces a controlled release of at least 
609 cfs, 50 per cent of the time, and at 
least 150 cfs, 95 per cent of the time. 
At Park Falls, wastes from a sulfite 
pulp mill and paper mill, as well as 
treated sewage effluent, reach the 
stream. The strong spent sulfite li- 
quor is either employed as roadbinder 
or disposed of by hauling for land 
disposal Pulp-washing wastes are 
sprayed on an extensive area of bark 
fill, and leach to the stream. Normal 
paper-mill wastes are also discharged 
to the stream. All wastes, including 
treated sewage effluent, reach the 
stream just below Mill Dam at Park 


Falls, the first dam below the reservoir 


Wastes discharged at this point al- 


most immediately enter the flowage 
area formed by Lower Dam Some 


added holding time is thus provided 
and the dissolved oxygen decreases 


After discharge through Lower Dam 


turbines, the stream flows more rapidly 
for about a mile before entering Pix 
ley Dam flowage, an extensive body of 
water providing considerable holding 


time. Dissolved oxygen in the stream 
continues to drop through the flowage 
area and reaches critical levels at Pix- 
ley Dam. Discharge from Pixley tur- 
bines enters Crowley Dam _ flowage 
almost immediately and this body pro- 
vides further time for waste decompo- 
sition. Below Crowley Dam the river 
flow is more rapid and the stream is 
used for recreational purposes, includ 
ing fishing and canoeing. The objec- 
tive, in considering earlier compressed 
air aeration at Pixley Dam, was to 
improve this section of stream below 
Crowley Dam down to Oxbo, a resort 
area located about 25 stream miles be 
low Park Falls. The critical dissolved 
oxygen conditions developed at the 
Pixley Dam _ outlet, seven stream 
miles and two flowage areas below 
Park Falls, and made this accessible 
point the likely location for aeration 
facilities. 
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added initial expense 


installa- 
sustained 
figured as an operational 

r developed under dif- 
shown in 
[] The measured and 
ealeu- 
and the 
indicated 


to reasonable 
} 


iOSS 18 


power 


onditions is 


have been 


This value 
lost per 
gain not 
te opening and 
may determine 
nt the turbine. 
that Run 
per 
all 


hours 


xygen 


show 
gain 
of 
Run 15 showed 
in Oxygen ex 
al cost of the 
Run 17 may be 
a kilowatt hour 
unting to about 
t $165 for a 30- 
urbine. At this 
to the measured 
of dissolved oxy- 
m or a gross 
per 1,000 efs per day 
‘able manner of caleu- 
per day for addi- 
f dissolved oxygen 
till makes the method 
the standpoint of oxy- 
demand re- 
efficiency levels. 
tor which merits con- 
ost analysis is the 
while vented, 
ually pass as much water 
This relationship 


5.50 


cygen 


is Oo 


any 


turbine, 
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is figured, by those experienced in this 
field, as representing the actual saving 
of one-third the measured power loss. 
The measured loss is a logical result 
following reduction of the suction head 
due to Yet, if less 
water is passed, the potential of the 

later use. 
It is thus reasonable to use two-thirds 
of the loss figures in 
ealeulating the cost, although this has 
been done data tabulated. 


ac } i 
aamission 


air 
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flow 


recorded powell 


not 


Equipme nt De 


‘he third fa r involving cost con- 


the possibility of 
future damage which lay be done to 
the turbine. Unk is assurance 
that costly equipment is adequately 
safeguarded from damage, this method 
equirement which 
to indi- 


siderations concerns 


fails to meet 


ld + 
would be of great concern 
viduals operating hy 


Turbine 


lroelectric plants 


5, upon which tests were 
after almost three 
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near-maximum air admission No 
injury to the runner, run- 
t ch was observed. 
is the opinion of those versed in 
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Pollution Control Philosophies 


In the application of this method of 
aeration for use on polluted 
involving the 
philosophy of ‘‘stream treatment’’ 
versus ‘‘waste treatment’’ may de- 
velop. For many years, those respon- 
sible for water pollution control have 
directed efforts toward removal 
of the organic load the stream. 
Treatment of the wastes to the degree 


turbine 


streams, a controversy 


their 
from 
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necessary to meet stream demands has 
been the principal point of attack in 
‘combating undesirable stream condi- 
Little could be done in the 
stream itself other than to utilize the 
ilution and purification capacity pro- 
-d by the watercourse. The vari 
stream purification are well 

all who are associated with 

endeavor. The load is fre 

precarious balance with the 

which involves 
considerations of reaeration 
seasonal flow or dilu 
tion maximum water tem 
peratures, and deoxygenation rate oi 
the added load. The vagaries of naturs 
to complicate the program of 

ontrol designed for any 

or drainage basin. While 

attempts to consider 
involved to arrive at the 
maximum degree of 
treatment necessary, two princi 
limiting conditions may still result 
pollution 


t10ns 


purification capacity 


ll the 


til 


s, variable 


available, 


rogram 
Pant ~ 
Tractors 


reasonable 


stream 


in objectionable 


Whatever safety factor is included iz 
times, 
conditions 
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it may, at be exeeeded 


inconsistent devel 
ariation in flow 
There is also a practical 


and water 


treatment limit, now fairly well estab 
lished for sewage and many industrial 
+h means that 


some of the 


now overloaded beyond 
nature to maintain satis 

nditions in the watercourse 
Increased population, new industry, 
new industrial indus 
expansion in established plants 

to require additional stream 


treatment capacity, to cope with the 


and 


processes, 
; 


ombdine 


rapidly increasing residual organic 
load after treatment. 


[he advantages of spill-ways and 


waste 


rapid turbulent flow sections in stream 
are well enough recog- 
nized as furnishing desirable stream 
reaeration and increasing the capacity 
f the stream for oxidation of the bio 
load. While the 
permitted by such 


“( ss-Sections 


hemical demand 


reaeration gain 
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structures and conditions is mostly ac- 
cidental, in the sense that such fortu- 
nate gains from the stream purification 
standpoint are incidental to the pri- 
dams, spill- 
gain exists 
The ready 

‘ceptance of such structures provid- 

ing stream purification advantages 
incidental to and function 
would seem to indicate that any pur 
l effort accomplish the same 
should be as 


mary purpose in design of 
ways, and 


the 
and is usually recognized. 


raceways, 


design 


posefu 


tiv in the stream 


yhiec 
objet 


‘ , t } 
accepted 


well 


Application of Principles 


It is not intended to develop any 
idence in 
aera- 
Its place in 
the scheme of water pollution control 


preponderant amount of ev 


avor of such methods of stream 


10n as turbine venting 


will be established only on the basis of 
after all facets of the 
procedure are determined and evalu- 
ated. It is not believed there need 
be concern that such a procedure will 
the treat 
All 

treat 
ment should « applied 
prior to admission of treated effluents 
However, it is apparent 
that all means and methods should be 


proven merits 


lower standards for waste 


ment and control at the source. 


known methods of control and 


mtinue to be 
to the stream 
in order to achieve the de 


safeguard of sufficient stream 
i times, or 


msidered 

S rable 

capacity at all 

yrovide an additional safety factor 

d reaeration which may be 

and if Turbine 

ration, limited as it will be in appli 

ion, is only another tool to be used 

y the stream pollution control engi- 
neer as needs dictate. 

What some of the applications 
for a reaeration method of this type, 
and what conditions must be met? The 
consideration is of pollu 
causing lowering of dissolved 
oxygen. While these data are incom- 
plete, it might be concluded that the 
method becomes less efficient when ap- 


inerease 


sed when needed. 


are 
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waters having a dissolved oxy- tigate the application of the method. 
ration above 40 per cent. The The Wisconsin cooperating groups 
incoming dissolved oxygen, plan additional investigations of this 
the efficiency of aeration. procedure during the summer of 1958. 
juirement involves im- Information available indicates that 
waters and operation of additional work by other groups will 
facilities. Both do not also be completed in the state during 
together. ‘Thus, reservoirs this summer. As more interest is 
tly for flood control, shown, and additional results become 
lend themselves to this available, the ultimate position of tur- 
on, even though pol- bine aeration in relation to stream 
application of the improvement will be established 
tion might exist at 
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DUES—1959 


The time is here for payment of your 1959 Member Association 
jues. You are urged not to let this action become forgotten in the 


of the holiday season. You are further reminded that if payment 


’ 


record before February, the mailing of SEWAGE AND INDUs- 
WASTES ceases with the January issue. Reinstatement is cumber- 
» and costly and is accompanied by delays. Therefore, please place 
item high on your priority list. 
[f you do not have at hand your Secretary’s complete address, refer 
to page 482a of this issue. 
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erators also have their city licenses as 


stationary engineers 


Plant Oraan zat 


When the plant first operated it 
ke 


staffed with 
one chief operator 
Additional 


were borrowed 


was leton crew of 
tour operators 


and 


from other 


technicians 
city depart- 
and extra 
this 


laborers 


to do maintenance 
From the be 


rangement Was 


ments 


work. vinning 


ar 
The 


were 


‘rews from othet partments 
Many of 
resented having to work in a 


them felt 


not interested 
them 
sewage plant hat 
assignment ti 

venient occasion 
treatment plant 
‘ontrol over the 
of the arrangement 
bad for the morale of the 


1 
because 


ok advantage 
situ: 
was oper- 
they 


> outsiders and 


wert 
working harder 
getting paid less 
There little main 
ided at first 
1e with tools 
kits of the op 
other places 


Frequently the plant had to be 


Repair 
borrowed from 
erators’ cars and 
shut 
while awaiting the procurement 
Often 


juipment. 
situation 


down 


of extra hel 


existed ulous 


there 
of having to schedule the operation of 
convenience 
Since much of the 
specialized equipment in the plant was 

to the Tacoma area, a great deal 
of trouble was experienced in getting 


a $1.5 million plant to the 


of a $4,000 truck 
new 


outside technicians who were qualified 
to service it. 

At the imsistence of the chief oper- 
ator, the plant personnel and equip- 
ment gradually built up 
point where almost the mainte- 
nance work could be done by the plant 
staff. Through a 
and experience plant 
has become expert at maintenance 
of the plant equipment. By doings 
more of their own work, the plant staff 


were to a 


¢ 


all of 


training 


personnel 


process of 


the 
tn 
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to increase the efficiency of 
that 
in spite of generally 


able 


unit costs of opera 


plant sc 
decreased 

ing costs 
From the beginning of operations, 
the plant have rotated be- 
tween operation and maintenance work. 
In November 1952 a chemist was ap- 
pointed to the staff. In January 1956 
chemist was advanced to the posi 
tion of operation supervisor and chem 


yperators 


the 


f operator ddvanced to 
the superintendent of the 
sewer which included the 

pervision of sewer maintenance as well 
as of the treatment plant. A sewage 
man 


ist and the chi 
position of 


Sl- 


utility, 


plant lead maintenance was ap 


pointed to supervise the maintenance 
work, 

During the 
plant it was under the 
of the sewer section of the engineering 
In January 1955 the Public 
reorganized 


early operation of the 
administration 


div ision. 
Works 

and the 
under the administration of the | 


Department was 
treatment plant was placed 
tility 
Services Division. 

This paper is primarily concerned 
with the operation of the Tacoma sew 
age treatment plant during its initial 
Presented number 
improvements de- 


five years. are a 
of the operational 
veloped by the skill and ingenuity of 


the operating personnel] 
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Historical Background 


The sewers built in Tacoma, Wash.., 


from 1880 to 1946 were generally com- 
hina 


sewers laid to the nearest water 


ea 
ourse. 
Streams and swamps were pur 
posely drained into the As 
this practice continued, the city water 


and adjacent streams became in 


sewers. 


way 
‘reasingly polluted. 

Early attempts at pollution control 
In 1944 a 


issue ap 


et with voter resistance 


sewer bond was 


million 


proved for the construction of trunk 


he 
Do 


sewers, interceptors, and a sewage 


treatment plant to serve the south side 
the city A was or- 


ranized in the di 


section 


sewer 
city 

vision and _ extensive 
were made of such factors as quantity 
f flow, sewage characteristics, and pol 
lution of waterways. The average dry 
found to be about 
which might 
was 


engineering 
investigations 


was 
the volume 
normally be expected. 
by the drainage « 


reams 


weather flow 
three times 
This 
f under- 


caused 


rround st 


Treatment Plant 


A primary sewage treatment plant 
with separate sludge di- 


was 


Figure 1 
effluent chlorination 
1950-52 at a 


gestion and 


onstructed in cost of 


eae 


ss a 


FIGURE 1.—Aerial view of the Tacoma, Wash., sewage treatment plant. 
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FIGURE 2.—Flow diagram. 


The original design pro- charged to a hopper and hauled to the 
capacity of 27 mgd using garbage pie 
entation tanks. Lack of Dual Parshall flumes measure the 
the provision of only sewage flow. Separation of the settle- 
capacity through the able solids is accomplished in two rec 
f one sedimentation tank. tangular tanks (75 ft by 185 ft) which 
1 of the treatment plant comprise one sedimentation unit. The 
2 tanks are equipped with sludge re- 
;at the plant through moval mechanisms and pre-aeration fa 
27-in. intercepter. cilities. A flash mixer is utilized for 
ees and high infiltra- chlorine contact 
in a dilute sewage, Two 7i-ft diameter digesters handle 
nsive odors and high in’ the sludge. The primary digester has 
on (6 ppm The sew- a floating cover and is heated. The 
to the head of the plant secondary tank is open. Sludge can 
ugh the treatment units be dewatered on vacuum filters or nat- 
An automatic emergency ural drying beds. 
its flooding of the plant. The plant grounds are attractively 
bar sereen, manually landscaped and the roads are paved. 
protects the wet well. The Considerable money was saved by ac- 
wet well serves as a grit chamber and quiring trees and shrubs for land- 
wet well for the four low lift pumps. scaping free of charge from certain 
Coarse grit is removed from the wet construction projects 
well by a mechanical bucket elevator. 
A mechanically cleaned bar screen and Plant Operation 
fine grit channel follow the pumps. Tacoma sewage is characterized by 
The sand and screenings are dis- extreme dilution, especially during 
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FIGURE 
irive gear 
w B is a zero-speed switch. 


3.—Modified bucket elevator 
Arrow A is a jack shaft; Ar- 


that it was 

te Figure 3 shows 

tl mod 1 elevator drive gear 
Changes were made as follows: 

1. A protective control switch was 
so that when the elevator 
nveyors ahead of it 

\ S p 
Aa it bearings, which were 
ikest part of the system, were 
r 

‘. Ee ver sprocket wheels were 
th traction wheels. 

\ jack sh Arrow A, Figure 3 

s installed slow down the bucket 

5 da wi was found to be too fast. 


\ zero-speed switch (Arrow B, Fig- 
3) was installed to cut off the wet 
flights when the shear pin breaks 


the bucket drive. 
lhe zero-speed switch was made by 
} 


ersonnel. It consists of a time- 


iy switch whose 


lever arm (painted 
white, Figure 3) has to be tripped 


r 30 sec by the finger (also 
painted w Figure 3) on the wheel 
hed the bucket drive shaft. 

If the lever arm is not tripped, the 
power is shut off to the elevator. 
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When the drive shaft stops, because of 
a broken shear pin, the wheel stops 
and the white finger fails to trip the 
white lever arm. This cuts off the 
power to the flights in the wet well 
and thus prevents the pile-up of sand 


at the foot of the elevator 


Skimming Tank 


An amount of 
grease and oil are received at the plant 


} 
large 


unusually 


from the various industries. Al 
though the discharge of these wastes 
is not permitted by the sewer ordi- 


; 


nance, it has been difficult 
the code. 
It was originally 


to enforce 


-ontemplated that 
these floating wastes would be handled 
in the digesters. However, they have 
eonsiderable trouble 
the sludge lines 
scum on the digesters 


caused 


by plug- 
ging and forming a 


A grease separation trap or skim- 
ming tank was built from a surplus 
Navy pontoon tank (Figure 4 The 
diluted skimmings from the sedi- 
mentation tank enter the skimming 
tank through a large pipe (center .ar- 
row, Figure 4 The seum floats, and 


runs back to the wet well 
over an adjustable weir (right arrow, 
Figure 4 The weir controls the wa- 
ter level in the skimming tank. The 
grease and skimmings float to the top 
of the tank and are skimmed off over 
the apron (left arrow, Figure 4) into 
a trailer for later disposal by burial 


the water 


Sluice Box Degritter 


Sand and silt received through the 
combined constituted one 
the most acute problems. The pres- 
ence of grit reduced the organic con 
tent of the sludge and made pumping 
difficult. 

The original grit removal equipment 


sewers of 


was ineffective in removing the fine 
material from the raw sewage. After 
considerable experimentation a flume 


was developed to remove the sand and 
silt from the sedimentation tank 
sludge. It works on a principle simi- 
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FIGURE 4.—Skimming tank for grease removal. 


a gold mine sluice box 
5 is a view of the flume look 
the sludge fiow 


off and the sand is ready for 


lar to that 

Figure 
ing up stream; is shut 
removal 
A very good separation of sand 


organic material is 


bidi 


achieved. 


FIGURE 5.—Sluice box degritter. 


air lifts (Figure 6 the sludg 
from the sedimenta hoppers 
Arrow 
is a conventional air lift 
A, Figure 


a surplus hot water 


to the sluice box. One unit 
B, Figure 6 
the other unit 
from 

effluent from the tlume is 


weir. A 


Arrow 


adjustable 
with a number of convent 
openings can be used to 
to the flow of sludge in 
obtain the proper separation 
degritter 


The sluice-box was con 


structed by plant less 
than $1,000. This included all piping 
alterations, the air lifts, and the sludge 


The re 


and 


personnel for 


thickening tank alterations 


sults have been very satisfactory 


‘moved has been 


the amount of grit ré 


loubled. 
T hick 


sludge 


Pe ludae 


The 


vised 


ene? 


impro 
at the same time the sluice-box 


thickener was 


degritter was constructed, and was de 
signed to work in conjunction with it 
During early treat- 
ment plant it that 
raw sludge going to the digesters was 
too thin. Since the elutriation tanks 
were not being used, one tank was con- 


operation of the 


became apparent 
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FIGURE 6.—Air lifts for grit and sludge 
transfer to the degritter. 


2 a sludge thickener in 1956 
All tl sludge flows through the 
through an 8-in 
Figure 
arranvement in the 


box and then 


sludge thickener 


baffling 


t ti t vas changed and a 
flushing line was connected to 
siudg tlet piping. The excess 





FIGURE 7.—Sludge elutriation 
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tank used to thicken sludge prior to digestion. 
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water flows over a weir and back to 
the wet well. The thickened sludge is 
raked by a mechanical collector to the 
sludge hopper and pumped to the di- 
gester. The pumping cycle is sched- 
uled by a time clock. This 
performs well on normal sludge and 


system 


does a 
sludge. 


good job of improving silty 


Use of Ammonia 


trouble be 
needed 
by the methane-producing bacteria is 


Sludge dilution 


the 


‘auses 
cause ammonia nitrogen 
the di- 
kind of 
bacteria thrive, the pH drops, and the 
digester Liming is not 
favored by the operating staff because 
of the formatior insoluble 
pounds which inhibit bacteria 
have other deleterious effects. 

In April 1956 anhydrous ammonia 
was added to the digester through 
the recirculating sludge line. The am- 
100-lb eylin- 
ders, making the addition 
The following 
been noted 


the sludge in 


turn, the 


washed out of 


gester. In wrong 


foes sour 
com- 
and 


monia was supplied in 
of the gas 
beneficial effects 


easy. 


have 


@: 


Da 


if 
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1. Ammonia provides food for the 
methane-producing bacteria. 

2. Ammonia neutralizes the digester 
acids and brings the pH up to a point 
more conducive to bacterial growth 

3. Ammonia apparently aids in dis 
solving the scum layer. 


Ammonia is relatively cheap in 


Washington and produces better re 


sults than the other additives com- 
monly used. A eylinder or two of 
ammonia is added whenever the di 


gester appears to be getting sick 


Cle ning Sludge Lines 
When the 


o be cleaned of grease the city sewer 


raw sludge lines needed 


crew had to rod out and flush the lines, 
a straight section at a Discon 
necting the lines and flushing out the 


time 


grease created an almost impossible 
mess and stench. 

A method 
the 


steam from 


was developed to clean 


raw sludge lines by forcing live 

the heating boilers through 
the 
the line is opened at onl; 
me place outside the building 


the pipes to diss lve 


grease. By 


using steam, 


Figure 
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FIGURE 8.—Steam discharge during 
cleaning of raw sludge lines. 


8). <A better cleaning job is obtained 
and the mess is easily cleaned up. 
mnectior 
» steam line (Arrow A) and 
Arrow C The gat 
controls the entry 
*heck valve to the left of 


Figure 9 shows the cross ec 


of steam. A 


the gate valve prevents sludge from 
backing up into the steam line 
Sludge Drying 

The treatment plant was designed 
to dewater sludge by vacuum filtra 


= 
ae 


| 


; 
; 


FIGURE 9.—Cross connection for steam cleaning digester sludge lines. 
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FIGURE 10.—Water lances for loosening sludge and sand in sludge hoppers. 


were operated sue- 
1953 and high rates 


aueti 


Te 
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iwced. 


was 


ly 
Situ 
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} 


reseTiite 
Pesuires 


on a ef 
] } 


siuage 


' the p 


74 
PD 
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mm were achieved 
-hnical results, the 
} per cubic yard of 
| 

made to sell the 
‘onditioner. The 
for sale and bids 
me were received 
ion was done on 
dge cake and the 
rood organic soil 
i, although plans 
ymmercial basis did 


drying bed existed 
lant. Accordingly, 


‘pumping digested sludge 
was practiced in 1954 and 


ontinued. 


The natural sludge 


eds were gradually improved by plant 


personn 


quantit 


} 
i 


| 


+ 


es O 


take 


sludge. 


eare of increased 
The dried sludge 


is given free to anyone who will haul 
it away. In July 1956 a tractor loader 
was purchased to load the sludge into 
trucks, thus furnishing a service which 
makes it attractive for people to get 
the sludge. 

It is estimated that this method of 
sludge drying and disposal is saving 
the city approximately $7,000 an- 
nually. 


Water Lances 


Accumulated banks of sludge and 
sand in the sludge sumps of the sedi- 
mentation tank were difficult to pump. 
A 24-ft probe was used to stir the 
sumps several times per shift. 

A pair of water lances (Figure 10 
were made and installed by plant per- 
sonnel to use water pressure to do the 
job. Each lance has a pair of hori- 
zontal nozzles at the bottom to shoot 
jets of water into the sumps, breaking 
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sand and sludge free. The lances Switch Gear Improvement 


adjustable from the top, both an is ~~: 
: a ; ’ 1] e [The switch gear was not sufi ciently 


rugged to automaticaily operate the 
7, ’ ; main pumps satisfactorily In Janu- 


iry 1957, after considerable study, 

















Origi hydraulic system mair plant personnel, working with engi 
d the main gate to the plant either meers from the equipment company, 
a fully opened or fully closed posi planned new circuitry. Line starters 
tion. Ir power failure the gate were added to the main switch gear 
matically closed, by-passing tl to permi frequent switching r 
vage around the plant A hand quired of automatic operation. Ca 
valve (1 r left Figure 11) was in- pacitors were also added to improv 
stalled so tl the gate could be pos he pov I 
ed as 1 essary to control the flow ; 
his, hi r, nullified the automat Operating Records 
sing A rather mplete systen op 
Figure 11 shows the system per- erating records is kept as an aid to 
1 by plant personnel to posit xood operatio1 These ser to indi 
gate as desired and still retain t! ate the effects of various nditions 
safety feature of automatic closing. A on plant efficiency. Automatic r 
solenoid valve (Arrow A, Figure 11), cording meters keep records of tl 
taking vi from the emergenc} 1) sewage flow b hlorine sed 
ighting system, was designed and total power input, and (d) power 
rom surplus equipment so that input to each of tl main sewage F 
he ha s by-passed during pumps 
gate closes au Each oper ceeps a record in tl 
i tor 's Y | K tl vents tha 
ur during his shift. H so fills 
it a dail perational report whicl 
ains g measul nts and 
> l ) c A I ., p rt 
which contains wag har ristics 
I product ita 18 pl d and 
+ + +} C } } 7 etry + 
Plant Maintenance 
General Maintenance 
Sir 195¢ lead maintenance man 
has been in charge of plant mainte- 
[his plan has worked well be 
se it has fixed the responsibility 
r the work. The machine record 
ird system that was instituted in 
955, has been continued and has 


proved very valuable. 

In general, the maintenance proce- 
dure is simple. A ‘‘bad order’’ sheet 
is maintained on the bulletin board. 
—. ° e The yperation Ss erv) Tr yr ¢€£ 7 f 
FIGURE 11.—Modified hydraulic system ‘"© OPerations supervisor or any oO} 


for control of main gate. he plant personnel may list on this 











is in need 
ir or any jobs which, in the 
n of the operator, need to be 


quipment which 
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to the lead maintenance man. Each 
day the lead maintenance man makes 
up a daily work sheet, which is a list 
of the projects to be worked on and 
the workmen assigned to 
From the daily work 
monthly maintenance report 
Information from. this 
is used to keep the machine record 
card system date. 
Operating data for 1955 
are given in Table I. 


the names of 
each project 
sheets a 
is compiled. 


up to 


and 1956 


Summary of Operating Data of the Tacoma, Wash., Sewage 


Treatment Plant for 1955 and 1956 


The plant superintendent re- 
ws the list and establishes a priority 
ing for the different projects. If 
s to a problem is not simple 

nd direct, a conference is held among 
nbers concerned and all 
express an opinion. The 
is rendered by the super- 
nd the project turned over 
TABLE IL. 
R 
Sewas v (me 
= 
Re 
BOD 
I 
R g 
Dry solids pumped (1,000 Ib 
g ¢ 1.000 It 
4 
1,000 eu ft 
li » vol atter 
Dig en F 
Digester pH 
A] n 
\ is ppm 
‘ ised ons 
Expenses ($ 
Ss 8 
One ’ 
Total 
Per mil gal treated 


49.33 
22.53 21.98 
217.75 
5 770 


7.080 


142 
a 59 


vd 


109 134 


64 71 
10 4! 
6.682 SS10 
2 094 2 986 
1.77 t4 
7.2 38.3 
892.8 1,446.0 
9.6 9.57 
64.5 60.4 
1,275 2.066 
10,730 16,837 
8.2 9.58 
7 97.6 
6.7 
1,76 1,974 
861 535 
72.2 85.95 
53,391.66 58,410.31 
38,271.35 34,162.35 
91,663.01 92,572.66 
11.15 11.51 
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WORK AREA PROTECTION 


planned on an individual job 
basis. The motoring publie has had 
little knowledge of what to expect upon 
ring a work area. There has been 

, of design or equipment 
thought was given to 

the manhole or the 
trench or excavation 
juipment was set up with 
rations as the sole guide. 
af requirements can 
erly determined after full 
all conditions. City 
highways serve a three-fold 
In varying degrees, they 
th pedestrian and vehicu- 
while beneath the surface 
sides they furnish an 

r a complicated system of 
h of these purposes must 
the best possible manner 
g the work cannot dis 
ther requirements of the 
: precaution 
‘or the workmen. Simi 
must be protected. In 
rk must be performed 
which will keep traffic 
with the least inconveni- 


cessary 


e traffic can be placed 


itegories : congested, slow 


and high-speed traffic 
he first o 


found 


these two 
our present 
1y times the volume 
were engineered to 
an intersection 

at a time when 
hitching rail and 
horses were not un- 
‘ actual count, handles 
This may not 
usiest intersections. but 


day 


reet surface is opened 

he appearances of being one. 

eas less developed and in 

ally referred to as rural, 

ms are different but no less 
With 200 to 300 hp on call, 

hard surface roads, the motor 

‘le driver often feels he has every- 
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thing in his favor and soon may be 
traveling at or near full speed. Sel- 
dom does he give thought to workmen 
who might be just over the next hill. 
If he does give it a thought, he expects 
the workmen adequately to protect him 
and themselves 

The automobile, over the years, has 
changed from an enjoyable mode of 
travel to, at times, a homicidal weapon 
Additionally, the elevation of the 
driver above the street surface has 
been reduced. Today the average eye 

r is between 


level of a drive four and 
five feet above the ground. When 
areas are protected with the presently 
accepted warning devices 18 to 48 in 
high, the driver of the second car in 
line seldom knows the road is blocked 
until it is too late 

Unfortunately, the demand for 
utility services has grown so rapidly 
that many of the companies have 
found it use inadequate 
warning found 
it necessary to purchase any device on 
the market is purported to be 
an aid in controlling traffic. The re- 
sult has been not only unsatisfactory 
in many instances but has, in general, 
confused the motoring public on the 
meaning of i 

There is every reason to believe the 
degree of congestion and the level of 
speed traveled will continue. It be- 
comes, therefore, a requirement to ac- 
cept the hazards involved and conduct 
operations in a manner that will mini- 
mize or eliminate the possibilities of 
Work areas must be guarded 
will give the mini- 
flow by 


necessary to 
devices. Others have 


which 


warning devices 


accidents. 
in a manner which 
mum interference to 
warning the approaching driver in suf- 
ficient time to allow him to react to the 
guidance path without unplanned 
movements 


traffic 


Warning Devices 


To provide high-level warning for 
the approaching drivers warning flags 
and lights have been placed at eleva- 
tions up to 12 ft. in business areas 
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=< a Jy, sagt ke 
Se kted Me 


FIGURE 1.—High-level warning device. 


this type of warning is visible for two 
or three b] 


blocks and in the country nor 
a mile (see 
his tyr 


pe permit the 
is ahead in time to 


lly up to half 
Units of t 
to see what 
the proper maneuver. Adequate warn- 
ing eliminates the need f 
decisions and 


and emergency 
With these 


or split-second mum 
situations 
emergency situations re Traffic Guidance 
moved many of the causes of accidents 

in and around the work areas are elim 
inated 


have a 
program, traffic 
guided around or through the 

.¢ relative to the work Work 1 a minimum of inter- 
ermined after full con ference. T idanece pattern must 
traffic volume and speed, give immediate visual direction to the 
characteristics of the terrain river. The driver has been warned 

Experience has indi- # OSes Ee ontrolled 
warning should be well "OW ren 


, naff ones have 
i il ~ ia { i Ss hic 
actual restriction to Proved to be req us 


adequate for low-level 
lind a vehicle uldance es 
er hour is only tk 


pacing between 
Irty mes somewhat arallels the require 
ur work are: nen ated previously for the high- 
warning device that evel 


‘vice. The s 
down the 


} 


x 


peed and 

letermine 

h nber of cones required and their 

appear practicable to paci The guidance pattern begins 
rules wt sah 


. 1 
. a warning device 
nien would wa lung aevi 


} 


cies ¢ 


+ 


feet the warn 
int ice uld be placed ahead of hic] ack to their normal lane of 
the work loca This can be di travel. Experience has indicated that 
ene and based nes will generally be properly spaced 


continues 


+ M4 ] 
ermineda 
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if placed one foot apart for each mile 
hour traveled by the passing 


‘ertain conditions the use of 
i prove ad- 
terminal 


cone 
in emphasizing 
guidance pattern. How- 
tandard 18-in. will 
ve adequate where prop- 


may 


cone 


night protec- 
the warning 
ed. There 
distances 
» number of devices used 
reduced visibility. The 
pattern can be lighted 
individual lighted cone 
reflectorized ma 


——— 
liseli C€ 


to adjust the 


ise oO! 


area an be 
as an aid to the 
identifying th 
‘ted movement. Job 
1 availability of equip- 
ine the type of light- 


be used 


ights 


er in 


idequate amount of 
lance devices will fail 
cting your area, the 
, cones, signs, and 
» driver and tend 
of work area 
parked vehi- 
located 
part in 


equipment 
lay a 


iveness of the 


Summary 


ntrol devices along the 


the 
ild be kept in 


highways, following 


Y 
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1. The driver must have sufficient 
time and distance in advance of the 
sign to understand the message, react, 
and proceed accordingly 

2. The devices must be located at a 
position visible to all approaching traf- 
fic, but not ed as to become a 
hazard in themselves 

3. Each warning or 
should become an integral part of the 
over-all protection plan and not ap- 
hap! confusing 
approaching 


so locat 


guidance device 


pear as nat hazard and 
item to 
ehi 


iicles. 

The e of reflectorized material, 
ights, flags, nes, ete., can best be 
dete ugh surveillance 
of conditions and traffic reaction at the 


locatior 


V 
4. 
- 
] 
rmined by thor 


at 1 
‘tual WOrkK 


through the 


‘termine its ef- 


arive 


guidance pattern tf de 


As a final 
feetiveness 
Uniformity of design and of 
devices are an essential part of the pro- 
public in recog- 
work areas. 
devices must 
Damaged, de- 
are ineffective 
agency responsible 
near-misses, con- 
are generally 
drivers but rather 
or inadequate warning 


use 


gram to educate 
nizing the marking of 
Warning and guidance 
be properly maintained 
faced 
and 


or dirty signs 
discredit the 
for them. Ace 


anda coni 


idents, 
gestion usion 
not caused by poor 
by ineffective 


; 


Conclusions 


A successful work area protection 
be developed, equipped, 


administered on the principles of 


program must 


and 


1. Warning not barricading 


2. Guiding not directing. 
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TIPS AND QUIPS 


Safety Alibis * 


areiessness 


’s causing the 


Filter Media 


ago a 


} 


and 
Great l 
A porti n < 


Model Plant 


s Tar r a4 > 7 — 
+} ‘ ‘ Art Reisdorp 
ot titer ePdia - 


a ie ae ee tendent of the Spokane, Wash., se 
rage ; 
ped recelver | ) P . { 


niant ; +} 


} pr 
another, 


with the Stat 

and manufacturers’ 

a training 

1 was little 

on-the-job instruction 

: ss because the new treatment plant was 
— a yet in operation. To overcome 
horteoming, Glen Yake, Superin 

yf Water and Sanitary Fa 
suggested the construction of 





TIPS AND QUIPS 


SEwsGR TEetaTMENT ¥\ANT 
SPOKANE, Wen 


FIGURE 1.—Scale-model of Spokane’s sewage treatment plant. 


cing model of the plant. Plans 
a 1: 10-seale model were prepared 
Jean Bothel, Engineer, and George 
Water Department Serviceman, 
the replica. The model was 
wo elevations so that all 
could be studied. The 
$3,050 and the total 

is 460 pounds. 


Originally built as a teaching aid 
the model has since been put on public 
display at every opportunity. So far, 
about 275,000 people have seen it. 
Figure 1 is the model; Figure 2 is 
the real thing. On close examination 
of Figure 2 it though one 
clarifier is filled with ‘‘frayed nerves’’ 


and the other with ‘‘lost patience.’’ 


LOOKS as 


FIGURE 2.—Aerial view of Spokane’s sewage treatment plant. 





News and Notes 


Of Persons and Activities in the Wastewater Field 
Klaus vet son of Karl Imhoff 
ny, has joined the En 


Germany, 


Esse1 


R — 


B ‘pa 


Beatmania 
] f if Sani 


A. Young has been nam I 
ilter Weyman Co 


ns 


Lewis 
wly orga The Wa k 


xpi 


ala { i] ‘ 
lbur J. Widmer 


a 


nal basis Sheppard T. Powell, 

Robert G. McCall, Med Ingineer saltimore 
orps, has been ay] 

t] Sanitary Engineering pard T. Powell J 

Chief of tl Dorr-Oliver, Inc. is 

I Al uitramodern 


20 acres 


Assistant 
» Corps, U 120.000 
1 Bedell Award ner building on 
Associat yn 

} William D. Hurst, ‘ 
Manitoba, hi: f 

Publi 


rom the West Virginia 
ences Bernauer, Sanitary Er 
Wi isconsin state ard Winnep 4 
killed rece tly } an es the fir 
ident He wi st Pr 
Central Stat Works Assi ’ 
Wastes Ass Hersey Manufacturing Co. 
pened new Chicarro headquarté 
Principal Sewage Di 1935 W. Belmont Ave 
Meaty W. er 
,N. Y 


on 


‘easurer of 


Industrial 
Co ee Eng 
ed recently 


d 


A. D. Caster, 
posal Engineer 
received the C. W. Nichols 


of Cincinnati, 
— oo iy 


Awi 





Federation Affairs 





WILLIAM D. HATFIELD NEW PRESIDENT 


D. Hatfield, Decatur, Illi- 
elected to the Presidency of 
ration at the Election Com- 
ting on October 5, 1958. In 
ld the Federation has chosen 

a wealth of operation ex- 

a noted reputation for 
mtributions to the advance- 
treatment tech- 
experience with 
singularly qualifies 
appropriate for this office with 
ed for an appreciation of the op- 

s practice advancement pro 

the Federation. 
Hatfield has been retired of- 
ly from the Sanitary District of 
tur since January 31, 1958 after 
ul At the 

District’s request ‘‘Hap’’ is 


astewater 
His 


work 


wide 


34 vears of service. 


retained as special consultant. Other 
consulting work in the wastewater 
field is now on his schedule also. 

Illinois College 
the site of Dr. Hatfield’s undergradu- 
ate work, where he awarded a 
Bachelor of Science degree in 1914 
and later he received the Master of 
Science and Doctor of Philosophy de- 
grees in chemistry from the Univer- 
sity of Illinois. 

Dr. Hatfield’s early professional 
days were spent with the Illinois State 
Water Survey (1915-18) as Assistant 
Chemist Bacteriologist; Sanitary 
Corps, USA, 1918-19; Montana State 
College (1919-20) as Assistant Pro- 
fessor of organic and physical chem- 
istry; and at Highland Park, Mich. 
(1921-23) as Superintendent of Fil- 
tration. In 1924 he began his career 
with the Sanitary District of Decatur. 

He has contributed widely to the 
technical literature by the publication 


in Jacksonville was 


was 


and 


of many papers dealing with various 
aspects of wastewater treatment. He 
has shown, far beyond his primary as- 
signment, a continued interest in 
wastewater op: and control lab- 
oratory methods, and waste recovery. 
He has been a significant contributor 
to the joint editorial board of ‘‘Stand- 
ard Methods,’’ and has given his time 
generously to other committees. 


nat} 
ration 


In recognition of his excellent con- 
tributions, the Federation in 1945 
ereated the William D. Hatfield Award 
to recognize outstanding annual sew- 
age works operations reports. 

Dr. Hatfield received the Charles 
Alvin Emerson Medal from the Fed- 
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1526 SEWAGE AND 
eration in 1953. He is also one of the 
‘éarliest members of the Quarter Cen 
tury Operators’ Club. He has re- 
ceived the Thomas Fitch Rowland 
Prize and the Rudolph Hering Medal 
from the American Society of Civil 
Engineers. 

Dr. Hatfield was a Charter Member 


MARK 


Assistant 
‘hief Engineer 

d Sta Public Health Servi 
ind Chief of that Service’s 
' Sanitary Engineering Services, was 
elected to the Vice-Presidency of the 
Federation at the Election Committe: 

; 1958 


Mark D 
and ( 
United States 


General 


Divisio1 


meeting on October 5, 


*. Hollis comes to the Federation 
ombination of practical 


talents 


‘fice with 
administrative 
involving water as a 

His leadership at 


1ational levels in 


experience and 
in varied fields 
natural resour 
regio! al, 


T ] } 
expan an © | 


tot 
state 


and 
seeking cooperative 
by government and industry 
pollution pr 
with the r 


control 


‘country’s water 


and his contact 


under way in various places 





INDT 


oblems, 


STRIAL WASTES December 1958 
and Vice-President (1944) and 
President (1945) of the Central States 
Works Association. He was 
Director from Central States on the 
Federation Board of Control (1952- 
54). At the present time he is active 
on several committees within the Fed- 


was 


sewage 


eration structure 


D. HOLLIS ELECTED VICE-PRESIDENT 


more effectix c 


tion 


velop newer and ways 
make 


the 


++) ‘ - lle 
with water pollu 


of coping 


sympatheti the needs of 


Iniversity 

Science 

lis re- 

; from the 
Florida 1956 and he 
ional Engineering 
District of 
urrent appointment in 
ied background of 


Health 


ions, be 


Regis 
tration Columbia 
Prior 
1948, he 
experien 
Service in a number of locat 
ginning in 31. e served as State 
Engineer with the North Dakota State 
Health Department from 1934 to 1939, 
and commissioned in the regular 
rps of the Public Service in 
1940. During the war he served first as 
Executive Officer later directed 
the war-related control opera- 
the Public Health Service. 
dd Executive 


was 


and 
Ser 
maiaria 
tions of 

In 1947 he was appoint 


+1 


+} Surgcon 


Mi ge’ 


was pre )- 


heel he Uthee of the 
neral 


moted to his 


in Washington. He 


position of As 


present 


Surgeon General and Chief 
Engineer in 1948 In this 
apacity he has held several operating 
posts in the Public Health Service. 
Mr. Hollis is a Fellow of the Ameri- 
an Public Health Association, and he 
holds membership in the American 
Water Works Association, American 
Society of Civil Engineers, Conference 
’ State Sanitary Engineers, and Con- 
Federal Engi- 


sistant 


January 


erence of Sanitary 


neers 
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President of the Na- 

‘ia Society, has served on 
‘ial Board of the American 
Public Health, and was a 
Expert Committee on 
Sanitation of the 
Organization. He is 

nber of the Board of 

the National Sanita- 
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tion Foundation, the American Sani- 
tary Engineering Inter-Society Board, 
and is Chairman of the Engineering 
and Sanitation Section of the Ameri- 
can Public Health Association. He is 
the U. S. Commissioner of the 
Potomae River Interstate Water Com- 
mission. 


also 


DETROIT HOSTS THIRTY-FIRST ANNUAL 
MEETING 


Meeting, the 

the motor city 

eriod of 10 years 

at this site. The 

otel hosted the 
where a total of 

on hand. The 

md only to the 

li year in Boston, 
attended. It is highly 
however, that the 
ecord for 


This 


+ 


men’s 
was 


some 


7 


tered at 


since the last 

1948 has seen a 

the Federation 
ittendance differ 
meeting was highly 
749 present, while the 
1,349, 


+h 
with 


represents 
included 
- geograph- 
Inited States, Canada, 
hnical program, 
f-day sessions contain- 
ed material, was a sub- 
meeting’s suc- 
» location of Detroit 
The host, 
ize and Industrial 
was in a large 
for the success of 
its Local Arrange- 
headed by General 
L. Palmer, and as- 


J 
in the 


17 


attraction. 


sisted by Samuel . Porter as Vice 
Chairman, is due pecial note of ap- 
ry sincere efforts 
subcommittee chair- 
well-organized 


ted meeting: J. E. 


en made p ble a 
and smoothly-opera 
Cooper, Hotel Arrangements; George 

Hubbell, Finance; Donald M. 
Michael Groen, 

d H. Burley, In- 

Harry Thomas, 

and Carl 


Adams, 


lertainment ; 
Walker, Publicity. 
President Kenneth S. Watson called 
the meeting to order Monday morning, 
Oct. 6. Following the invocation, the 
Mayor Hon. Lewis C 
Miriani, delivered an official greeting 
President Watson com- 
Federation activities 
the year and 
need for 
sewage and in- 
ield and the need for 
service to the small plant op- 
Secretary-Editor 
reported that the 
again filled 
technical staff and looks forward to 
an increasingly productive program 


ing 


more 
erator. 


Ralph E. 
Fed 


Executive 


Fuhrman, 


1 
ation has 


’ . 
edt out its 


of service to the membership. 


Technical Program 
Detroit offered 


The Meeting 
} ever 


largest technical program 


the 
pre- 


_ ° 
meeting. 


sented at a Fed 
George E. Symons, 


Program 


ration 
as Chairman of the 
and his able 


Committee, 
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proup assembied 


10 half-day 


which prov 
" 


ing a wide range of interests. To pro- 
vide space for the more than 40 indi 


vidual papers, forums, panels, 


sVvm 


siums, and discussions, there wer 

l concurrent sessions scheduled 
ri t-day period. A sym 

S o1 ‘eatment cost reduction 

is an added feature of particular 

est to many in attendance. A 

addition to the program was a 
\-paper session on synthetic dete 
S The program was appropri 

vell represented by industrial 

stes papers. A full session on the 

roche industry was included, 
addition to another half-day group 

g dustrial wastes papers, and 
S symposium on _ industry 
unicipality cooperation. The Re 
search Symposium contained outstand- 


ng presentations and the Operator’s 
im pl ded a stimulating session 
discussio1 lhe 


very popular 


maintenance panel, begun at the 
Los Ang ; Meeting in 1956, was one 
ff and was supplemented 
i plant maintenar session. 

The Laboratory Scientists’ Breal 

t in provided an event 
those with analytical interests 
discussion In all 


hraakfac M 
DreakTast session. 


In 1957 tl dustrial wastes grou] 

} st session. This year a 

t is the Industrial Wastes 

- " h ne rly 150 attended 

“cade .ddress by Dk. W. H 

S} Vice-President of Dow Chem 


LOI n Midland, Mich. 
program was as an- 
Thirty-First Annual 

see THIs JOURNAI 
30, 9, 1201: Sept. 1958 Technical 


‘am papers will appear in the 


J luring 1959 
Concurrent Meetings 
At the _ tect of other related or 
nizations, in recent years the Fed 


SEWAGE AND INI 


SesS100S 


ided excellent papers cover- 


Family Night 
Sheraton-Cadillae Grand 


STRIAL WASTES December 1958 


eration at its annual meeting has pro- 
vided the facilities for convenient 
meeting places for these groups. The 
has 
made this concurrent arrangement at 


press of other meeting schedules 


A 


Detroit Meeting, the Water 
lution Abatement Committee of th 
Manufacturing Chemists Association 
eld an all-day meeting on Tuesday. 
this group 


tion with the Fed 


‘ond 


S met in conjunc 


IS Was the St 


year 


n meeting 
The Conference of State Sanitary 
mngu rs heid akiast and a meet 
f the National Water Policy Con 
mittee on Wednesday. M than 2( 
vere present in this group, which me 
r the st year at the Federatio1 
ting 
The Industrial Wastes Council held 
meetil n M nday iIternoon at 
h approximately 20 vw n at 
ndane: This is a new ormed 
up dis SSé lsewher ll nis re 
Meeting Publicity 
For the second yea1 tention was 
ven to ining pul t ir the 
ting and individuals participating. 
A press room was kept open throug! 
it the meeting and provided a meet 
r place press terview 
ikers, 1 provided facilities for 
use of 1 scripts by those inter 
fs t to the three Detroit 
vspapers, rep sentatives of several 
rade journals used the press room in 
reparation of copy for publication 
Through the efforts of the Publicity 
sommitt the Detroit papers carried 
eral stories of the meeting and indi- 
dual speakers 
\ number of releases were prepared 
r use in the press room and were 
so given to the wire services 


Entertainment Events 


A large attendance was noted at the 


Entertainment in the 


Ballroom on 
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Monday evening. Many favorable com- 
ments were received on the thoroughly 
entertaining evening provided by pro- 
esslonai groups. 
The Federation Luncheon was a 


pular event as evidenced by the 150 


W ittended and heard Robert W. 
Hartwell, General Manager, Power 
Reactor Development Company, De- 
troit, give a very interesting account 
* the status and problems associated 
h the Enrico Fermi Atomic Power 
g r construction near De- 
ual Federation Awards 
Grand Ballroom had a 
d of about 700 members 
sts President Watson pre- 
ards and introduced the 
new Ss Dan ‘ing followed in the 
attracted a large and 
group 
Ladies’ Entertainment 

Ladies’ Entertainment Commit 
by Mrs. Harry Thomas, 
and interesting pro- 
rT I I 938 ladies registered 
H rs were maintained in the 
¥ A n Room of the Sheraton- 
Cadilla Hotel The ladies were 
1ests the Michigan Sewage and 
justrial Wastes Association on Mon- 
morning for breakfast snack and 
\ ne ind stimulating session for 
more than 120 ladies in attendance 
nd table discussion led by 
Dr. } M. Cohn with its theme of 
‘Random Thoughts on Your Hus 
nd’s P SS101 A high degree of 
rticipation was in evidence 
es diseussed freely the pub- 
lations aspects of the sewage and 

dustrial wastes field 


An all-day trip to Greenfield Vil- 


re and Ford Museum on Tuesday was 


} 


tstanding event on the ladies’ 
agenda. A large number enjoyed the 
interesting and authoritative recon- 


struction of early American life so ex- 
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cellently done at Greenfield Village. 
In addition to a pleasant luncheon at 
Lovett Hall, the group had an oppor- 
tunity to inspect the Ford Museum 
which contains an exceptional display 
of early automotive history. 

The other tour for the ladies in- 
eluded the chance to see the fabulous 
civie and convention center 
struction on the Detroit 
Lunch was at the Veterans’ Memorial 
Building, modern at- 
tractions of this new development 

Time was allowed for the ladies to 
shop, visit, play cards, or 


under con- 
waterfront. 


also one of the 


enjoy ac- 
A trip 


offered on 


tivities of their own choosing. 
to Windsor, Ontario, 
Thursday af 
busy week 


was 


ternoon to complete the 


Inspection Trips 

Both 
treatment facilities 
technical ga 


spection trips o1 


industrial and 

ere offered to the 

as concurrent in- 
n Tuesday 
The outstanding Detroit sewage treat- 
ment works attracted a large group 
who were interested in 


waste sewarve 





afternoon 


+ 


the sew- 


seeing 
age treatment facilities of a large met 
ropolitan area 


Those with industrial wastes lean- 
ings went to the Ford Motor Company 
Metal Stamping Division at Monroe 
to see combined water and waste treat- 
ment facilities and also went to the 
same company’s Rouge plant to see 


-ertain 
At the Monroe 
chromium pl 
At the 


facilities in 


waste treatment operations. 
th cyanide and 


ating wastes were treated 


plant, bi 


huge Rouge plant the inspected 
sIndad 


ided treatment for oil 


removal of mntaminated cooling wa 
ter 
Manufacturers’ Exhibits 


The Water and Sewage Works Man 
ufacturers Ass for 
the new equip- 
ment, products, 


tat . 
lation 


arranged 
extensive exhibit of 
and process develop- 
ment. Exhibits were conveniently lo- 


eated on the same floor, which was the 
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The Board directed that 
be presented to those 
concerned in the future 
f this legislation. 
additional subcommittees 
Industrial Wastes 
authorized 
ttees will be concerned 


were 


and 
sludge 


area sanitation, 


evelopments on 


Special Honors 


irticular highlight of the 


special honors were 
o men who have given 
o the Federation 
The accompany- 

Floyd W 
DeBerard, re- 
mored in presenta- 

Watson at the 


‘ly days 


teint hy 
i Ss sno 


nd W 


ion, in reeognition of 
vice to the JOURNAL 

its beginning in 1928 to 

as Advisory Editor since 
on Dr. Mohlman a 

ved silver bowl as a 
and a framed ecertifi- 
honor the 
DeBerard 
gcrateful 
listinguished and 

as Treasurer for the 
January 1941 to October 
arded him 


signal 
ed Mr. 


eritus in 


a very attrac 
set and a framed 
wall display. 


NK 


Dr. Mohlman 
when the German 


honored 
{ Ab- 


con- 


was further 
Association 
wasser-techni V ereinigung 
ferred honor membership on him 
in their organization and presented 
through President Watson a handsome 
leather-bound testimonial 
recognizing his many significant con- 
tributions of international interest to 
the field of wastewater treatment 


a 
certificate 


1958 Awards 


and awards, 
Board, were pre- 
sented or announced by President 
Watson at the Annual Awards Dinner 
m October 8 


The following honors 


as conferred by the 


Elected to 
were E 
Mass., partner in the 


and Eddy ; and 


Honorary 
Sherman 


Membership 
of Boston, 
firm of Metcalf 
George J. Schroepfer, 


Chase 


Professor of Sanitary Engineering at 
the Minnesota. Both 
men are Past Presidents of the Feder 
ation and along with their outstanding 
contributions to the Sanitary Engi 
neering profession have found time to 

give to many Federation activities 
The Harrison Prescott Eddy Medal 
for outstanding contribution in re 
search awarded to W. E. Budd 
for their work 


and George F. Lambeth 
paper, ‘‘ High- 


University of 


was 


the 
Purity Oxygen in Biological Sewage 


as presented in 





ee 
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16.9 per cent, and Michigan was 
ith 33.7 per cent, respectively. 
of September 30, 1958, the num- 
[ember Associations remained 
as 42, with one petition on 
board action. 


Financial 


rating budget for fiscal 1959 
$152,700, a substantial in- 
$29,500 over the previous 
ased printing and distri- 
is anticipated staffing 

To bal- 


transfer 


this necessary. 

ting budget a 

reserves is anticipated. 

worth of Federa- 
1957 was $93,551.01; 
ver 1956. 


the 


Seattle in 1963 


Committee rec 
Board approved, 


a tn omecial 


The meeting will 


963, at the Olympic 


announced and ap 


Hotel 


Statler- 


ra. 


et. 2-6 


Philadel- 


Wis., 


Schroeder 
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Invitations are on hand from the 
following Member Associations; Flor- 
ida (Miami Beach), Missouri (Kansas 
City or St. Louis), Ohio (Cincinnati), 
Nebraska and Rocky Mountain (Den- 
ver), Pennsylvania (Pittsburgh), New 
Jersey (Atlantic City , and Texas 
Dallas 


Bedell and Hatfield Award 
Nominations 

of Be- 
yminations 
ration Board 
of Control on ‘tober 5, 1958. Thi 
schedul luded the 
current three-year period. Those 
Member Associations with changes in 
membership them in a 
different ; award eligi- 
bility are included in the future 


} 


1uie. 


The accompan' schedule 
dell and Hatfield Award ni 
was approved by the Fede 


award for 


scnet 


Art Niles Elected Treasurer 

At the meeting A. H. Niles, Federa- 
President 1949-50, elected 
the 
es, who is Com- 
Disposal for 
a regular par- 

activities 


tion was 


leration for 


Director-At-Large 

Sawver and Di- 
Metcalf and Eddy, 
ted Director-At- 
1959 to 


Associate 
rector of R 
Be ston, a WAS elec 


rm October 
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Bedell and Hatfield Award Schedule 


Date of Award is year submitted to Board of Control 
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SAFETY-ENGINEERED 


Vatec SEWAGE EQUIPMENT 
at new Oxnard, California 
Sewage Plant 


FOR SAFETY’S SAKE, on this recently started 6 


MGD sewage treatment plant built for the City of 

Oxnard, California, contractor Fred J. Early and The line 
ilting engineers Currie Engineering chose the of safety-engineered 

Vare Fig. 5800C Pressure Relief and Vacuum 


Breaker with Flame Arrester, and the Fig. 211A SEWAGE EQUIPMENT 


ire Check Valve Pressure Retiet ° Pressure Relief 
and Vacuum and Flame Trap 
O ears, ‘“Varec” equipment’s record of safety, Breaker Valve Assembly 
i dependability has been established ir - Flame Arresters » Pressure Reducing 
is of communities throughout the United - Fame ee — 


Assembly 


. A . + Check Valves 
States and Canada. For maximum protection in the ° Explosion Relief : 
: Tie + Drip Traps 
cont and regulation of volatile sewage gases, be Valves oo 
ecify “Varec” + Waste Gas Burners * Sediment Traps 


Request Varec Catalog S-3 __ « Flame Checks + Manometers 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 North Alameda Street, Compton, California 
Cable Address Varec Compton California (U.S.A) All Codes 


Available from authorized Sewage Equipment agents 
throughout U.S. and Canada 
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Proceedings of Member Associations 


MICHIGAN SEWAGE AND Problems and Tre in Sewer Con 
INDUSTRIAL WASTES struction Maintenance and Materials.’’ 

ASSOCIATION One of the 
ypular ques 


The Michigan Sewage an dus : 
lr} li l wag ind Ind 5101 moderated by Huntley DeLano. 


Sf ssions was devote to 
1 


tion box panel discus- 


rial Wastes Ass iation held om 3ord iperintendent of Sewage Treatment. 
tual Conference at the Charlevoix . 

ppg Mick iT apid Participating were: 

h He _ aa erence R. 4 ‘eene, Superintendent of Sew 

| 


J 
t n, Sanitary Engineer, Michig De 


eckson; Russell John 


with a record a 
was opened with a partment of ealth: John Hennes 

Treat 
Mark, Superin 


‘reatment, Vassar: 


‘om the field by D ewar 
Engineer, Mi 
Health. 
McCauley, 
iwineering, 

y, discussed 
d Use of Design Stand 


age Systems, 


7 ES EYES Ey the INCREDIBLE Torque-Flow Pump 


pumps almost everything 


what will go in will come out 


recessed impeller; continuous open passage 
( Chances are it will work profitably for you ) 


Western Machinery Company 650 Fifth St. Son Francisco, Californie | 
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AMERICAN Z227776™ Joint* Pipe 


... your best buy! 


elt-ce® er got 
eled >?’ qe 
S At rering bev \ 
opere? socke or easy 
ond % af 
gssembly 
 —~, 


cket {or viberel 
so 


Flere? 
detiection> 


sit ength 


‘ high . 
tong | fe st Wo8 pipe 


centrituge za 





\ in Fastite Joint pipe combines the century-proven qualities of cast iron 
exclusive time and labor saving features of a new double-sealing 
gasket typ int. Here is simplicity of assembly: insert gasket lubri- 
| pipe together. No calking or further joint work required . . . 
r free, illustrated booklet 


SALES OFFICES: New York City « Chicago * Kansas City « Minneapolis « Dallas 
f * Orlando « Los Angeles ¢ Pittsburgh « San Francisco « Cleveland « Birmingham 






CAST IRON PIPE Co. 
BIRMINGHAM 2, ALABAMA 
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Large Midwestern 
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Box J, SEWAGE AND INDUSTRIAI 
WASTES, 4435 Wisconsin 
N. W.. Washington 16, D. C. 
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Wastes Trea Plants.’ 
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FREE 
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Specifications 
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than most metals 
be 


nables gates t 


* FILTRATION EQUIPMENT CORPORATION 


2 


73 HOLLENBECK ST. ROCHESTER, N. Y. 
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Armco Hydraulic Cushion Flap Gate 
won't slam on pump discharge lines 


use the Armco Hydraulic Cushion 
p discharge 
> violent slamming that 
lard flap gates. This 
no shock or vi- 
s, water entrapped 
. 


«eC Ol 


the seat acts 

: “or 1 

slowly released, allow- 
athe 


CLI) 


Hydraulic Cushion Flap 


, 
i 


t one example of the wide 


This type of gate, manufac- 
tured exclusively by Armco, is 
made of cast steel with stain- 
less steel and bronze fittings 
to insure free operation at all 
times. 


variety of Armco Gates for water and 
sewage control. There are more than 600 
different sizes and models of standard 
Armco Gates to control heads up to 100 
feet. Sizes range from 6 to 108 inches, 
round or square. 

Write to us for 
Armco Gates. Armco Drainage & Metal 
5248 Curtis Street, Middle- 
town, Ohio. Subsidiary of Armco Steel 
Corporation 


mplete details on 


Products, Inc., 





SEWAGE AND 


Since 1885 GRUENDLER QUALITY 
THE BEST THAT MONEY CAN BUY 


For smooth operations 
of sewage systems, 
hundreds of Gruendler 
Single and Multiple 
Sewage Screening 
Shredder Units have PENNSYLVANIA SEWAGE AND 


been installed in Cities INDUSTRIAL WASTES 
ASSOCIATION 


SEE the 
=| performance 
| of the 

Gruendler 

Sewage 

Shredder 

in a City, 

near yours 





Locations 
on request 


SINGLE UNIT in connection with Bar Screen 


Gruendler dependable Single or Multiple 
Sewage Screening Shredder installations 
include those working in connection with 
Bar Screens, the most modern method of 
Sewage Screening for an even and con 
tinuous flow through system The pat 
ented features and special design of the 
Gruendler Shredder overcome many diffi 
cult problems. Sticks, leaves, rags and 
debris are quickly reduced to a fine con 
sistency for smooth sewage operation 


----— fata 
See your Consulting Engineer for data 
and specifications on Gruendler Units, or 
Write us for CATALOG-—-S.G. 10 without 
obligation. Contains diagrams for instal- 


Shredders, Garbage Grinders, Dry Sludge First Vice-P 
Shredders, Refuse Grinders and Compost Harrisbur: 


Refinement Equipment. FSIWA D 


| 
| 
| lation, types and sizes of Units including 
| 
| 
| 


CRUSHER & PULVERIZER CO. 


2915 N. MARKET ST. Dept. SIW-1258 ST.LOUIS 6, MO 
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(Continued through page 5l6a) 





ALBRIGHT & FRIEL, INC. 
CONSULTING ENGINEERS 








ALVORD, BURDICK & HOWSON 
Engineers 
»s and Incineration Prot 
. Bridges and Airports 


indus 


al Buildings 
eports, Ar 


Charles B. Burdich Louis R 
- Donald 


1 H. Maxwell 


Howson 
ater Works Water Purification, 
“om i Rat “lood Relief : Sewerage Sewage 
— a ee See Osa Dr Lge Appraisals, 
THREE PENN CENTER PLAZA Power Generatior 
PHILADELPHIA 2, PA. 


Civie Opera Building 


Chicago 








ANDERSON-NICHOLS JOHN J. BAFFA 
—— a 
—_~ Olompany 


Consulting Engineer 
Consulting Engineers 


,ae 
( ect 


i Disposal 
, ‘et New York 6, N. Y. 
Boston 14 Baltimore, Md 





MICHAEL BAKER, JR., Inc. 
Consulting Engineers 
Civil Engineers, Planners, and Surveyors 








BAXTER AND WOODMAN 


Civil and Sanitary Engineers 
Water 


plies Water 
Sewe stems 


Sur 


Treatment 

ewage Treatment 
Industr iste Treatment 

Home Office: Rochester, Pa. 

Branch Offices: Jackson, Miss. 


Harrisburg, Pa. 


Crystal Lake, Ilinols 








THOMAS W. BEAK 


Consulting Biologist 








Stud 


HOWARD K. BELL 


Consulting Engineers 
G. 8. Ber S AITHER LK 
J. W. Finney, Jr 
m nA tae Surveys —— Water Works 
peas Chemical Analyses , lreat Water Purification 
Amberst View, Collins Bay, Kingston, 
Ontario, Canada 


LATHAM 


Swimming Pools 
Waste 


553 S. LIMESTONE ST., LEXINGTON, KY. 











BETZ LABORATORIES, INC. 


Consulting Engineers 





BIOLOGICAL 


CONSULTANTS 
D. J. Reish 


4.L. Barnard G. F. Jones 

Marine and Freshwater Biological Surveys 

Industrial Waste Pollution Studies—effects of sewage and 

Industrial Water industrial wastes—outfal] monitoring 

Marine fouling and wood borer studies, 

Design Bioassays and toxicity tests 

nvest »n: Operation . General ec 

Gillingham & Worth Sts. 





nomic 
Philadelphia 24, Pa. 





oceanography 
1471 Campus Rd., Los Angeles 42, California 














It pays to secure competent and experienced engineering advice! 
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INDUSTRIAL WASTES 





DIRECTORY OF 
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BLACK & VEATCH 


Consulting Engineers 
Sewage - Water - Electricity - Industry 
Reports, Design, Supervision 
of Construction, Investigations, 
Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Mo. 








BOGERKT AND CHILDS 
Consalting Engineers 
BOGERT FRED 8. CHILDS 
DONALD M. DITMaRS 
INCOLN CHARLES A. MANGANAR( 
Ww IAM MARTIN 


Works Refuse Disposa 
Flood Control 
res Airfields 


s2nd Street, New York 16, N. ¥. 


BOWE, ALBERTSON & ASSOCIATES 


Engineers 


ratory Ser 


75 West Street New York 6, N. Y. 








BOYLE ENGINEERING 


Consulting Engineers 


Water 
Structures 


Streets 
Surveys 


Sewers 


Reports—Special Districts 


331 Spurgeon Bidg. 
Santa Ana, Calif. 


3913 Ohio, Rm. 200 
San Diego 4, Calif. 


CONSULTING ENGINEERS! 
If you specialize in sewage and indus- 
trial waste disposal problems, prospec- 
tive clients will expect to find your card 
in the Directory of Engineers contained 
eae 

Official Professional Journal of the 
Sewage and Industrial Wastes Field! 








BROWN AND CALDWELL 
CIVIL AND CHEMICAL ENGINEERS 
WAGE NC STRIAL WASTE 


‘ DESIGN - OPERATION 
TERIOLOGICAL LABORATORIES 


66 MINT STREET SAN FRANCISCO 3 








BROWN ENGINEERING CO. 


; . 
onsulting Engineers 


ws 4 
ace W 


508 TENTH STREET DES MOINES, IOWA 











FLOYD G. BROWNE AND ASSOCIATES 
F. G. Brow 8. W. Kuhner 
W. G. Smiley C. R. Martin 
G. M.H W. H. Kuho 


4 


‘onsulting Engineers 

ewa Industrial Wastes Power 
Yonatruction 
vestigations 


ory 


123-125 W. Church Street Marion, Ohio 


Sewage i 








| 
| 


BUCK, SEIFERT AND JOST 
Consulting Engineers 


Specializing in Sewerage and Sewage Disposal 

Water Supply and Water Purification 
Valua sand Reports 

Chemical and Biological Laboratories 


112 East 19th Street New York 3, N. Y. 











Your firm should be 
listed here 


the most complete Directory 
available of consultants specializ 
ing in sewage and industrial wastes 


treatment 





BURGESS & NIPLE 
Civil and Sanitary Engineers 
Established 1908 
and industrial wastes disposal 
i i rates 


ns, reports, design 
Plant Supervision 


Columbus 12, Ohio 


Lat 
2015 W. Fifth Ave. 





Take advantage of the services of these outstanding consultants! 








SEWAGE AND 


INDUSTRIAL WASTES 





BURNS & McDONNELL 


Engineers - Architects - Consultants 


KANSAS CITY, MO. 
P.O. Box 7088 
Phone: DElmar 3-4375 


DIRECTORY OF 
ENGINEERS 








CAMP, DRESSER and McKEE 
Consulting Engineers 
Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 
Investigations and Reports 
Design and Supervision 
Research and Development 
Flood Control 
6 Beacon St. 





Boston 8, Mass. 


CAPITOL ENGINEERING CORPORATION 


Engineers—Constructors—Management 
SYSTEMS WATER WORKS 
nd Surveys Roads and Streets 
ing Airports 
Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 








| 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage Treatment 
Waste Disposal and Recovery 
nt 1-Gas Systems 
ns—Rates—-Management 
Laboratory 


601 Suismen St., Pittsburgh 12, Penna. 





CHAS. W. COLE & SON 
Engineers ~ Architects 


Municipal Industrial 
Commercial 
220 W. LaSalle St., South Bend, Ind. 
Phone 4-0127 








CONSOER, TOWNSEND & ASSOCIATES 


ply—Sewerage—Flood Con- 
Bridges—Ornamen- 
ng—Paving—Light 
Appraisals. 


360 East Grand Ave. Chicago 11, Ill. 


CONSULTING BIOLOGISTS 


Thomas Dolan Charlies B. Wurtz 
Freshwater and Marine Pollution Surveye 
Biological Surveys of Sewage and 
l istrial Wastes 
Effects of Pollution 
Self-Purification Capacity Studies 
Analyses, Chemical and Bacteriological 

B ssays 
Investig 18 nd Reports 
610 Commercial Trust Bidg 


Philadelphia 2, Pa. 











Damon & Foster 
neulling Céetl Engineers and 
Surseyors 
Sewage Disposal, Water Supply 
Land Subdivision, City and Town 
g. Reports, Design, Supervision 


Sharon Hill, Pennsylvania 


ONLY $66 PER YEAR 
fessional listing 

i here will iden- 
specialized 
wastes field and 


~— os ' 
restige 











Your firm should be 
listed here 

the complete Directory 
sultants specializing in 
idustrial wastes treat- 











CATHODIC PROTECTION 


Engineering—Surveys—Design— 
Installation 


Electro Rust-Proofing Corp. 
A Subsidiary of Wallace & Tiernan, incorporated 
Belleville 9, New Jersey 





It pays to secure competent and experienced engineering advice! 
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Sanitary and 
Hydraulic 
Engineer 


ROY B. EVERSON 


Sew age ndustrial wastes treatment 
ation, and complete 


Experience 


city 
swimming pool 


since iW 


water purifi 
systems—Filtratior 
Valuations Reports— Research Development 


207 W. Huron St., Chicago 10, Ill. 
SU pertor 7-3339 








FAY, SPOFFORD & THORNDIKE, INC. 
ENGINEERS | 
B a he ' en ; yrs =f ys 
al Works—Industrial Pla 


BOSTON 8, MASSACHUSETTS 


ONLY $66 PER YEAR 











FINKBEINER, PETTIS & STROUT 


Crarues E. Pertis 
Harotp K. Str I 


Consulting Engineers 
ig 
ges, Highways & | ress Ways 
2130 Madison Avenue 


Toledo 2, Ohio 


FREESE & NICHOLS 
FORT WORTH, TEXAS 
FREESE, NICHOLS & TURNER 
HOUSTON, TEXAS 
eering 
ewerage 
High 


Drainage 


cipa Engit 








FROMHERZ ENGINEERS 
Structural - Civil - Sanitary 
ior 1867 


Struc 


I renerations Sin 


tures 


sa 
t Plans and 
ipervisior 


816 Howard Avenue New Orleans 12, La 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 


4. 


Philadel- 
Fla 


HARRISBURG, PENN 


Branch Offices: Pittsburgh, Pa. 
phia, Pa. Daytona Beach, 








CONSULTING ENGINEERS! 


\ 


ag ana 
blems 


tory of Engineers « 


Official Professional Journal of the 
Sewage and Industrial Wastes Field! 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
and Purification 
Treatment 
~ervice 
ms and Reports 


P.O. Box 1498 


New York READING, PA. Washington 











GREELEY & HANSEN 
Engineers 
Pau! Ha 
Purificatior 
I Disposa 
Treatment 


tefuse 


State Street, Chicago 4 





FRANK E. HARLEY AND ASSOCIATES 
Consulting Engineers 


rat 


260 Godwin Avenue Wyckoff, N. J. 





Take advantage of the services of 


these outstanding consultants! 
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HARRIS-DECHANT ASSOCIATES 
Frederick H. Dechant Consulting Engineer 


Industrial Wastes, Sewerage 
esses, Hydraulic Works 
Transmission and Distribution 


123 S. Broad St. Philadelphia 9, Pa. 


DIRECTORY OF 
ENGINEERS 











HASKINS, RIDDLE & SHARP 
Consulting Engineers 


W astes— Hydraulics 
nstruct 


Studie 
idies 


1009 Baltimore Ave. Kansas City 5, Mo. 


Your firm should be 
listed here 
. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial wastes 


treatment 











HAVENS AND EMERSON 


J. W. Aver 
Edward S. Ordway 
ank I ( ta 
Consulting Engineers 
Water, SEWERAGE, GARBAGE, INDUSTRIAL 
Wa s. VALUATIONS LABORATORIES 
Leader Bidg Woolworth Bidg 
Cleveland 14, O New York 7, N. ¥ 


HAZEN AND SAWYER 
ENGINEERS 
Ricsanp Hazen Atrnep W. Sawyer 


E. Hupson 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


122 East 42nd St. 3333 Book Bullding 
New York 17, N. ¥. Detroit 26, Mich. 








HENNINGSON, DURHAM 
& RICHARDSON, INC. 


Consulting Engineers and Architects since 1917 
for more than 700 cities and towns 


Sewer Sew 
‘ 


Wor 


2962 Harney St. Omaha 2, Nebraska 








HORNER & SHIFRIN 


Consulting Engineers 


Shell Building Louis 3, Missouri 











GRIT AND HEAVY SLUDGE REMOVAL 
CONCRETE RESTORATION 
SEWAGE AND WATER WORKS 


HUDSON-RUMSEY CO., INC. 


Professional Engineers 


1679 Niagara St. 
Buffalo 7, N. Y. 











INDUSTRIAL WASTE DISPOSAL CORPORATION 
Consultants 


)ceanographers — Chemists — Engineers 


Baytown, Texas 








WILLIAM T. INGRAM 


ynaulting Engineer 


*ublic Health Engineering 
esign—Research—Water 
is Industrial Wastes 
Control—Industrial Health 


20 Point Crescent, Whitestone 57, N. Y. 





it pays to secure competent and 


experienced engineering advice! 
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The Jennings-Lawrence Co. 
Civil and Municipal Engineers 


1392 King Ave. 








JONES, HENRY & WILLIAMS 
Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 











ONLY $66 PER YEAR 








KAIGHIN AND HUGHES 
ENGINEERS 

TRIAL WASTES DIVISION 

I ESSELIEVRE, MGR 

STUDY - DESIGN - EQUIPMENT CONSTRUCTION 

1080 Atlantic Ave 


INDUS 


Toledo 1, Ohio 


KEIS & HOLROYD 
Consulting Engineers 

Solomon & Keis 

Since 1906 


Formerly 


TROY, NEW YORK 








ENGINEERING OFFICE OF 
CLYDE = KENNEDY 
ffers 
COMPLETI ENGINE ERING SERVICE 
Investigation De sign 
Supervis 
Ch mica ind B ogical abas 
604 MISSION ST SAN FRANCISCO 5 





MORRIS KNOWLES Inc. 
Engineers 
: \ 1iuations 
Planning 


i312 Park Bldg Pittsburgh 22, Pa. 








KOEBIG AND KOEBIG 
Consulting Engineers Since 1910 
rations, Reports, Designs 
& Sewage Treatme 
r Treat 
pal Engineering 


3242 West 8th Street, Los Angeles 5, Calif 





LANNING 
Sanitary Engineering Co., Inc. 


Consulting Engineers 


1100 South Broad St. Irenton, N. J 











Wm. S. Lozier Co. 
Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Refuse Disposal 
10 Gibbs Street Rochester, 4, N. Y. 








GEORGE B. MEBUS, Ine. 


Consulting Engineers’ 
Water Supply Sewage Treatn 
Industrial Waste Treatment 
BROAD STREET TRUST BUILDING 
GLENSIDE, PA. 





Take advantage of the services of these outstanding consultants! 
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METCALF & EDDY 
Engineers 
ewage, Drainage, Refuse and 
trial Wastes Problems 
Valuations 
orts 


Statler Building 
Boston 16 


DIRECTORY OF 
ENGINEERS 











Nussbaumer, Clarke & Velzy, Inc. 


Consulting Engineers 


EATMENT—WATER SUPPLY 
ATION— DRAINAGE 
WASTE TREATMENT 

APPRAISALS 


$2? Franklin St., Buffalo, N. Y. 
500 Fifth Ave., New York 36, N. Y. 


PARSONS, BRINCKERHOFF, 
HALL @ MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 


Water, Sewage, Drainage and 
‘ 


Industria aste Problems 





»tructura wer 


165 Broadway 


Transportation 


New York 6, N.Y. 











E. C. PATTEE 
Chemical Engineer 


Consulting, Surveys, Development & 
Design for Stream Pollution, Waste Recovery 
& Chemical Processing 


3510 Section Road, Cincinnati 37, Ohio 





PIATT & DAVIS 
AND ASSOCIATES 
P. D. DAVIS W. M. PIATT, Ill 
Consultimg, Designing, and Supervising Engimeers 


Water Works, Sarj‘ary Sewers, Water Purificatior 
Sewage Treatment, Streets, Power Plants 


Electrica! Distri Reports and Appraisals 


One Eleven Corcoran St. Bidg. Durham, N.C. 

















MALCOLM PIRNIE ENGINEERS 
Civil and Sanitary Engineers 
Maicoim Pirnie Ernest W. Whitlock 
Robert D. Mitchell Cari A. Arenander 

Maicoim Pirnie, Jr. 
tigations, Reports, Plans 
{f (onstruction 
Appra als - j Rates 


25 West 43rd Street New York 36, N. Y 


LEE T. PURCELL 
Consulting Engineer 
Water Supply & Purification: Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 


pos 
& Re; Design ; Supervision of 
Construction & Operation 


Analytica aboratories 


36 De Grasse St. Paterson 1, N. J. 














RESOURCES RESEARCH, INC. 


Industrial Air Pollution Control 


Sewage Disposal, Public Healtt 


Reports, Investigations, Research 
a ( McCane, Pres 


4435 Wisconsin Ave. Washington 16, D. C. 


THOMAS M. RIDDICK 
Consulting Engineers and Chemists 


nia Ww ater P nh at 
nt Supervision 
ent 


rea nh 
tenological 


land Ba 


369 E. 149th Sc. New York 55, N.Y. 











RIPPLE AND HOWE, Inc. 
Consulting Engineers 
V. A. VasEEN B. V. Hows 
Appraisals— Reports 
Design—Supervision 
Systems, Filtration and Softening 
eservoirs and Dams, Sanitary and 
ewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


833-35 Twenty-Third St. Denver 5, Cotorade 








ROBERT AND COMPANY 
ASSOCLATES 


ARCHITECTS AMD ENGINEERS 


ATLANTA 





It paysjto secure competent and experienced engineering advice! 
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STRIAL WASTES 
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RUSSELL AND AXON 
Consulting Engineers 
Civil — Sanitary — Structural 
Industrial — Electrical 
Rate Investigations 


408 Olive St., Municipal Airport 





St. Louls 2, Mo. Daytona Beach, Filia. 








SMITH and GILLESPIE 


Consulting Engineers 


omplete 


P. O. Box 1048, Jacksonville, Fila. 


STANLEY 
ENGINEERING COMPANY 
Consulting Engineers 


Hershey Building 
Muscatine, lowa 


208 S. LaSalle Street 
Chicage 4, Illinois 








ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply—Sewerage— Waste Disposal 
Industrial B 


Studies—Surveys— Reports 


Bridges Highways 


245 N. High St. Columbus 15, Ohio 


HENRY W. TAYLOR 
Consulting Engineer 


Water Supply, Sewerage 
Disposal, Incinerat 


Industrial Deve 


151 W. Merrick Rd. Freeport, N.Y. 








J. STEPHEN WATKINS 


J. 8S. Waters G. R. Watkins 
CONSULTING ENGINEERS 
ipal and Industrial Engineering, Water 
ipply and Purification, Sewerage and Sewage 
Treatment, Highways and Structures, Reports 
Investigations and Rate Structures 

251 East High Street Lexington, Kentucky 

3ranch Office 
4726 Preston Highway Louisville, Kentucky 


Muni 


ROY F. WESTON, INC. 
Engineers— Biologists—Chemists 

I al Wastes 

. Air F 


Ua- 


Newtown Square Pennsylvania 








WESTON & SAMPSON 
Consulting Engineers 
Water Supply Water Purification 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 
Engineers (Est. 1869) 





89 Broad Street, Boston, Mass 











Your firm should be 
listed here 


. the most complete Directory 
available of consultants specializ- 
ing in sewage and industrial 
wastes treatment. 








WHITMAN, REQUARDT & ASSOCIATES 


Engineers—Consultants 


Civil — Sanitary — Structural 
Mechanical Electrical 


Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street Baltimore 2, Maryland 





Take advantage of the services of these outstanding consultants! 
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Miles... 


CLEANED FOR 


HOW 


10,560. (old nine y@'S0¢ ft. $5,280.00 
1958 


158 od, With,SEWERODER @ 3¢ ft. $4,752.00 


It's Ezy To Figure 
The SeweRoder cleans 30 miles of sewers for 
what it formerly cost to clean 2 miles...Result 
-28 miles cleaned free 


Saving the Tax Dollar 


In the past ten years many cities have taken 
advantage of the efficiency of the SeweRoder 
Efficiency which enables the cleaning of up to 
three or four thousand feet of sewers per day 
with the consequent saving of thousands of 
dollars of taxpayers’ money. 





3786 DURANGO AVE., LOS ANGELES 34, CALIF. | 
1005 SPENCERVILLE ROAD, LIMA, OHIO 
351 W. JEFFERSON BLVD., DALLAS, TEXAS 


WORLD’S LARGEST MANUFACTURERS OF PIPE CLEANING TOOLS 





.. the phemiurn pipe with th 
Flexible 


The ‘Flexible Joint’’ gasket permits ample deflec- 
tion to accommodate norma! ground settlement. 


LOCK JOINT PIPE CO. 


East Orange, New Jersey 


Sewer and Culvert Pipe Plants: 


worth, New Jersey Valley Park, Missour 
Hartford, Connecticut N. Kansas City, Missour Casper, Wyoming 
New Hoven, Connecticut Tulsc, Oklchome Tucumcari, New Mexico 
Beloit, Wisconsin Oklahoma City, Okichoma Hato Rey, Puerto Rico 
Chicago, Hlinois Wichita, Kansas Ponce, Puerto Rico 


Rock Island, Illinois Denver, Colorado Caracas, Venezvela 


Also Great Lakes Concrete Pipe Company with plants ct Buffalo, N. Y. and Henrietta, N. Y. 
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... this is where we plan to put 


the W&T Dry Chemical F eeders.”’ 


When you plan your new plant or the expansion of your present one, be sure 

plan a place for W &T Dry Chemical Feeders as well as Chlorinators. W & T 

lers are used for every type of dry feeding problem found in water and sewage 
treatment plants. 


W & T makes both volumetric (volume measurement ) and gravimetric (weight 
measurement) feeders. There is a feeder for any size job, from small equipment 
to measure out ounces, to accurate giants capable of handling thousands of pounds 
per minute. 

To find out more about W&T Dry Chemical Feeders, write for bulletin S-123. 
Or let us know the type of feeder problem you have, so we may send publications 
describing the W & T equipment best suited for your job. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 





